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INTRODUCTION.
W hile th e  p a r t  p la y e d  by s t r e s s  in  th e  a e tio lo g y  o f  
m ental i l l n e s s  h a s  lo n g  been  re c o g n ise d , in c re a s in g  in t e r e s t  i s  
being ta k en  a t  p r e s e n t  on i t s  im portance as a c a u sa l f a c to r .
There a re  p e rh ap s  two main re a so n s  fo r  t h i s .  F i r s t l y  th e  ab­
normal s t r e s s e s  i n f l i c t e d  on hum anity during  World War I I  p re ­
sen ted  in v e s t ig a to r s  w ith  abundant c l i n i c a l  m a te r ia l .  Secondly, 
th e  work o f  Hans S ey le  and o th e rs  in  r e la t in g  s t r e s s  to  p h y s ic a l 
i l ln e s s e s  h as  n a t u r a l l y  a c te d  a s  a c a ta ly s t  to  p s y c h ia tr ic  r e ­
sea rch , p a r t i c u l a r l y  th e  p h y s io lo g ic a l  asp ec t o f m ental d isease . 
The autonom ic nerv o u s system  h as  re c e iv e d  s p e c ia l  a t te n t io n ,  
being re c o g n ise d  as  a co n n ec tin g  l i n k  between p sych ic  a c t iv i t y  
and v i s c e r a l  fu n c tio n . As a  r e s u l t  th e  l i t e r a t u r e  to -day  in ­
c ludes many p u b l ic a t io n s  on th e  autonomic responses to  s t r e s s  in  
th e  p sychoses and th e  psychoneuroses. sch izophren ia  appears 
to  have r e c e iv e d  most a t t e n t i o n ,  no doubt because p h y s io lo g ic a l 
a b n o rm a lit ie s  have been observed  in  t h i s  i l l n e s s  p a r t ic u la r ly .  
Vasomotor r e g u la t io n  i s  a  common method o f s tu d y , bu t a  review  
o f  th e  l i t e r a t u r e  f o r  th e  p a s t  tw enty  y e a rs  re v e a ls  a marked 
in c o n s is te n c y  in  th e  f in d in g s  o f  th o se  who have by th i s  means 
in v e s t ig a te d  autonom ic fu n c tio n  in  m ental i l l n e s s .
Kanner (1 ) in  a s tu d y  o f  34 cases  o f dem entia 
p raecox and 9 c a se s  o f  m an ic -d ep ress iv e  psychosis  d escribed  
two ty p e s  o f  b lo o d -p re s su re  resp o n se  to  th e  in tram u scu la r 
in je c t io n  o f  a d r e n a l in e : -  ( a )  a  ty p ic a l  sym pathicotonic curve 
y ie ld e d  by th e  c a s e s  o f manic excitem ent and d ep ress iv e  a g i ta t io n ,
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and (b )  a  ty p i c a l  v ag o to n ic  cu rv e  y ie ld e d  by a l l  th e  c a s e s  o f  
dem en tia  p raec o x  and c a se s  o f  s tu p o ro u s  m e la n c h o lia . He s t a t e d  
t h a t  th e  degree  o f  v ag o to n ia  a s  p ic tu r e d  by  th e  c u rv e s  d id  n o t 
depend upon th e  ' t y p e s ' o f  dem entia  p ra e c o x , b u t upon th e  degree  
o f  em o tio n a l in d i f f e r e n c e .  Freeman & C arm ichael (2 )  observed  
th a t  no c h a r a c t e r i s t i c  syndrome o f  autonom ic in b a la n c e  was found  
i n  S c h iz o p h re n ia , a lth o u g h  th e r e  was a d im in ish ed  re sp o n se  to  
a d re n a lin e  in  p s y c h o tic s ,  Jn an  e a r l i e r  p u b l ic a t io n  Freeman, 
H oskins & S le e p e r  (3 ) had su g g es ted  t h a t  th e  re sp o n se  to  ad ren ­
a l in e  was l e s s  in  s c h iz o p h re n ic s  th a n  in  no rm als , b u t th a t  th e  
in d iv id u a l  v a r ia t io n  was such th a t  th e  r e l i a b i l i t y  o f  t h i s  
su g g e s tio n  was open to  doub t. M yerson, Loman & Dameshek (4)> 
n o tin g  th e  b lo o d  p re s s u re  re sp o n ses  to  c h o l in e rg ic  d rugs in  18 
c a se s  o f  S c h iz o p h re n ia  o f  v a r io u s  ty p e s ,  found  th a t  th e  r e a c t io n s  
w ere e s s e n t i a l l y  s im i la r  to  th o se  observed  in  n o n -p sy e h o tic s . 
K ra in e s  & Sherman (5 )  b e l ie v e d  th a t  th e  d i f f e r e n c e s  in  re sp o n se  
betw een norm als and p sy c h o n e u ro tic s  were n o t s t a t i s t i c a l l y  
r e l i a b l e .  Olkon ( 6 ) s t a t e d  t h a t  o b se rv a tio n s  on 1 ,047  Sch izo ­
p h re n ic s  and 1,058  norm als in d ic a te  th e  p re sen ce  in  th e  fo rm er 
o f  c a p i l l a r y  inadequacy  and disharm ony and th a t  th e  degree o f  
derangem ent v a r ie s  w ith  th e  s e v e r i ty  o f th e  i l l n e s s .  G e llh o m  
( 7 )> who h a s  made many n o tew orthy  c o n tr ib u t io n s  on th e  p h y sio lo g y  
o f  th e  autonom ic n ervous system  ap p ea rs  to  have been r a th e r  un­
d ec id ed  on th e  q u e s tio n , F o llow ing  in v e s t ig a t io n s  on sc h iz o ­
p h re n ic s  t r e a t e d  w ith  i n s u l i n ,  he concluded  th a t  th e  whole au to ­
nomic system  i s  h y p e re x o ita b le ,  and th a t  th e  p reponderance o f
/ sym p ath e tic
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sy m p a th e tic  o r  p a ra sy m p a th e tic  a c t i v i t y  a t  any tim e depended upon 
th e  momentary changes in  th e  p a t i e n t ’ s environm ent. I n  th e  same 
y e a r  ( 8 ) he s t a t e d  t h a t  sc h iz o p h re n ia  in v o lv e s  h y p o fu n c tio n  o f  th e  
sy m p a th e tic  nervous system , and improvement o r  cu re  may be b ro u g h t 
abou t by  s u i ta b le  and s u f f i c i e n t  s t im u la t io n  o f  sy m p ath e tic  c e n t r e s .  
Some y e a r s  l a t e r ,  ex p erim en tin g  on th e  i n j e c t i o n  in to  r a t s  o f  th e  
b lo o d  o f  e m o tio n a lly  e x c i te d  norm als and p s y c h o tic s ,  G e llh o m  ( 9 ) 
co n cluded  th a t  th e  b a la n c e  o f  th e  autonom ic c e n tre  in  p s y c h o tic s  
u n d er s t r e s s  i s  s h i f t e d  tow ards th e  v a g o in su lin  s id e ,  w hereas in  
no rm als u nder th e  same c o n d it io n s  th e  sy m p a th e tic o -a d re n a l system  
g r e a t ly  p red o m in a te s . P a rk e r  (10 ) ag reed  w ith  G e llh o rn ’s  f i r s t  
c o n c lu s io n  and su g g es ted  th a t  t h i s  m ight e x p la in  th e  d iv e r s i t y  o f  
view s a r i s i n g  from th e  c o n f l i c t i n g  r e s u l t s  o f  o th e r  w orkers.
About th e  same tim e , how ever, Dynes & Tod (11) in  a  p u b l ic a t io n  
o f  t h e i r  r e s u l t s  on th e  re sp o n se s  o f  10 s c h iz o p h re n ic s  and 6 con­
t r o l s  to  a d re n a l in e  and 'D o r y l ',  showed th a t  th e  p e r ip h e r a l  
a c t io n  o f  th e  l a t t e r  drug was s l i g h t l y  g r e a te r  in  th e  p s y c h o tic s .  
A lthough th e y  d id  n o t m ention  th e  f a c t  t h e i r  g raphs su g g es t t h a t  
th e  c o n t r o l s  showed a g r e a t e r  resp o n se  to  a d re n a lin e . Gold (1 2 ) ,  
n o t in g  th e  re sp o n se s  in  c a se s  o f  S ch iz o p h re n ia  to  p a ra sy m p a th e tic  
s t im u la t io n  b e fo re  and a f t e r  i n s u l in  th e ra p y , argued  th a t  in  t h i s  
i l l n e s s  sy m pathetic  a c t i v i t y  i s  d e c re a se d . In  a  more re c e n t  
p u b l i c a t io n ,  R ow ntree, L evin  & W ilson (13 ) observed  th a t  sc h iz o ­
p h re n ic s ,  in  marked c o n t r a s t  to  manic d e p re s s iv e s ,  (an d  in  a
l e s s e r  degree  to  n o rm a ls ) , showed a  rem arkab le to le ra n c e  to
/" D .P .P . ”
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"D .F .P . w ( d iis o p ro p y lf lu o ro p h o s p h o n a te ) , a compound s im i la r  in  
a c t io n  to  a c e ty lc h o lin e .  on th e  o th e r  hand F u n k en ste in  e t  a l .
(14 ) in  a  com prehensive p sy c h o p h y s io lo g ic a l s tu d y  o f  m e n ta lly  i l l  
p a t i e n t s ,  to g e th e r  w ith  c o n t r o l s ,  and em ploying b o th  a d re n e rg ic  and 
c h o l in e rg ic  d ru g s , c l a s s i f i e d  7 d i f f e r e n t  groups acc o rd in g  to  th e  
p a t t e r n  o f  th e  b lo o d -p re s s u re  re sp o n se s . They found th a t  acu te  
c a se s  o f  sc h iz o p h re n ia  can  f a l l  in to  any g roup , w h ile  c h ro n ic  s c h iz ­
o p h re n ic s  f a l l  in to  3 g ro u p s , some g iv in g  a re sp o n se  s im i la r  to  th e  
c o n t r o l s .  F in a l ly ,  in  a r e c e n t  s tu d y  o f  b lo o d  p re s s u re  i n  p sy ­
c h i a t r i c  p a t i e n t s  under s t r e s s ,  Malmo & Shagass (15) found t h a t  th e  
c h ro n ic  sc h iz o p h re n ic  group resem bled  c o n t ro ls  in  t h e i r  s y s t o l i c  
b lo o d -p re s s u re  re sp o n se s . They rem ark th a t  t h i s  f in d in g  i s  in ­
c o n s is te n t  w ith  th e  v iew  th a t  s c h iz o p h re n ic  p a t i e n t s  a re  abnorm ally  
s lu g g is h  u nder s t r e s s .
These c o n f l i c t i n g  r e s u l t s  a re  r a th e r  u n s a t i s f a c to r y ,  
and  i t  w ould appear th a t  in  t h i s  l i n e  o f in v e s t ig a t io n  l i t t l e  
p ro g re s s  h a s  been  made s in c e  K a n n e r 's  work in  1928. N e v e r th e le s s , 
la c k  o f  agreem ent on any s u b je c t  i s  an  in c e n t iv e  f o r  f u r th e r  s tu d y , 
and th u s  a  s tim u lu s  was p ro v id e d  f o r  th e  p re s e n t  work.
F urtherm ore i t  has long  been  a c c e p te d  t h a t  m en tal 
s t r e s s  i s  th e  m ost im p o rtan t f a c t o r  in  th e  c a u s a tio n  o f  m en ta l i l l ­
n e s s . But why one in d iv id u a l  sh o u ld  show a sc h iz o p h re n ic  r e a c t io n ,  
a n o th e r  an a n x ie ty  r e a c t io n ,  a n o th e r  a  d e p re s s iv e  r e a c t io n  and so on 
we do n o t  know. N e v e r th e le s s , w ith  th e  r a p id  advances made in  
neuroanatom y, n eu ro p h y s io lo g y , and n eu ro su rg e ry  e t c . ,  a s ta g e  o f
d iscernm en t i s  b e in g  re a c h e d  w hich, in  S ey le*s words (16a) -  " f i l l s
/ u s
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"u s  w ith  the  i n s a t i a b l e  d e s i r e  to  see  m ore". I t  was w ith  th e se  
th o u g h ts  in  mind th a t  t h i s  work proceeded*
I t  was d ec id ed  to  s e l e c t  p a t i e n t s  s u f f e r in g  from th e  
v a r io u s  common ty p e s  o f  m en ta l d is o rd e r  and m easure each  in d i v id u a l 's  
vasom otor re sp o n se s  to  a d re n e rg ic  and c h o l in e rg ic  s t im u la n ts .  By 
t h i s  means each  p a t i e n t ' s  autonom ic p a t t e r n  (b a se d  on b lo o d -p re s s u re  
re sp o n s e s )  to  a  f o m  o f  c o n t ro l le d  s t r e s s  m ight be a s c e r ta in e d .
Upon th e s e  f in d in g s  th e  fo llo w in g  3 q u e s tio n s  p re s e n te d  th e m se lv e s :-
(1 )  In  th e  v a r io u s  ty p e s  o f  m en tal i l l n e s s  were th e re  any 
s i m i l a r i t i e s  in  th e  vasom otor re sp o n se s  o f  th e  in d iv id u a ls  com prising  
each  group which c o u ld  be te rm ed  a s  b e in g  c h a r a c t e r i s t i c  o f  th a t  ty p e  
o f  i l l n e s s ?
( 2 ) Gould any s ig n i f i c a n t  a l t e r a t i o n s  in  th e  re sp o n se s  be 
c o r r e l a t e d  w ith  changes in  th e  c l i n i c a l  p ic tu r e ?
(3 )  I f  such s i m i l a r i t i e s  and r e la t io n s h ip s  d id  e x i s t  what 
w ere th e  p o s s ib le  a s s o c ia te d  p sy c h o p h y s io lo g ic a l f a c to r s ?
MECHANISM OF BLOOD-PRESSURE REGULATION.
The tone  o f  th e  a r t e r i o l e s ,  which i s  m a in ta in ed  by  th e
a n ta g o n is t ic  a c t io n  o f  v a s o c o n s tr ic to r  and v a s o d i la to r  n e rv e  f i b r e s
d i s t r i b u t e d  th ro u g h o u t th e  m uscle w a lls  o f  th e  v e s s e l s ,  i s  r e g u la te d
by  vasom otor c e n t r e s  in  th e  s p in a l  co rd  and m edu lla . W hile th e se
c e n t r e s  can  be d i r e c t l y  in f lu e n c e d  by chem ical and horm onal a c t io n ,
th e y  a re  in  p a r t  s u b je c t  to  c o n t ro l  by  th e  hypothalam us. Ranson e t
a l .  ( 17 ) ,  ex p erim en tin g  on c a t s ,  have shown th a t  d i r e c t  e l e c t r i c a l
s t im u la t io n  o f  c e l l s  in  th e  p o s te r io r  and l a t e r a l  hypo thalam ic n u c le i
cau ses  a r i s e  in  b lo o d  p re s s u re .  F u rth erm o re , by  c a r ry in g  o u t
/ s im i la r
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s im ila r  experim ents on cu rarized  anim als they  demonstrated th a t  
such a r i s e  was not the r e s u lt  o f  som atic muscular a c t iv i t y .  
G-ellhorn (18 ) and Masserman (19 ) have obtained  s im ila r  r e s u lt s .  
K e lle r  & Hare (20 ) dem onstrated the presence in  th e  hypothalamus 
o f  the cen tre  fo r  the maintenance o f  body tem perature, a mechan­
ism in  which the tone o f  th e  b lood  v e s s e ls  i s  a l l  im portant.
A s im ila r  r e la t io n sh ip  holds between the cereb ra l 
c o r te x  and the vasomotor ce n tr e s . H off & Green (2 1 ) obtained
a r i s e  in  b lood  pressure fo llo w in g  e l e c t r ic a l  stim u la tio n  o f  
areas 4  and 6 in  l i g h t l y  a n a esth e tised  anim als, showing a t the 
same tim e th a t th ese  resp on ses were p u rely  c o r t ic a l  in  o r ig in .  
They a ls o  observed th at c lo s e ly  adjacent to  th ese  p resso r  areas  
were more d is c r e te  p o in ts  which on stim u la tio n  produced a f a l l  
in  b lood  p ressu re . Delgado & L iv in gston  (22 ) obtained  c e r ta in  
b lood  p ressu re  responses fo llo w in g  e le c t r ic a l  stim u la tio n  o f  the  
o r b ita l  su rfa ce  o f  the fr o n ta l lob e in  dogs and monkeys, whole 
Ward (2 3 ) and Kremer (24 ) reported  s im ila r  changes a f t e r  stim ­
u la t io n  o f  area 24 (c in g u la r  g y ru s). C h ristian sen , Fog & 
Vangaard ( 2 5 ) ,  in  a study o f  the f in g e r  tem peratures o f normals 
and o f  p a t ie n ts  w ith  c o r t ic a l  le s io n s ,  demonstrated a c o r t ic a l  
c o n tr o l o f  vasomotor cen tres  in  man.
I t  may be presumed, th ere fo re , th a t th e  medullairy
vasomotor c e n tr e s , w h ile  'enjoying* a c e r ta in  measure o f  autonony,
are su b serv ien t to  the d e s ir e s  o f  (a )  the hypothalamus, and (b )
th e  cereb ra l c o r te x . The exact fu n c tio n a l r e la t io n sh ip  o f  th ese
th ree  cen tre s  i s  not f u l ly  known but i t  can reasonably be
/ su ggested
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su g g e s te d  w ith  th e  su p p o rt o f  P u l to n 's  ' l e v e l s  o f  f u n c t io n ' (2 6 a ) ,  
t h a t  th e  hypothalam us, in  th e  r e g u la t io n  o f  b lo o d -p re s s u re , does 
when n e c e ssa ry  in f lu e n c e  th e  m ed u lla ry  c e n t r e s ,  b u t in  tu r n  i s  
i t s e l f  s u b je c t  to  c o r t i c a l  c o n t r o l ,  ag a in  o n ly  when e s s e n t i a l  to  
th e  w e lfa re  o f  th e  in d iv id u a l .  To quo te  'Ward & McCulloch (27) -  
" C o r t ic a l  re g io n s  o f  autonom ic r e p r e s e n ta t io n  p r o je c t  th rough  th e  
more ru d im en ta ry  c e n t r e s  o f  t h e  hypothalam us and m edulla  and r e ­
p re s e n t  a  l e v e l  o f  h ig h e r  c o n t r o l " ,  o r  as  P u lto n  s t a t e s  (26b) -
" th e r e  can  be no doubt................. th a t  th e  autonom ic system  i s  under
dom ination  from th e  c o r t i c a l  le v e l" .
MATERIAL.
One hundred  p a t i e n t s ,  a l l  o f  them ad m itted  to  
H o s p i ta l  e i t h e r  on a  V o lu n ta iy  o r  C e r t i f i e d  s t a t u s ,  w ere sub­
j e c te d  to  th e  t e s t s .  In  th e  s e le c t io n  o f  th e  c a se s  th e  f o l l ­
owing p o in t s  were b o rne  in  m in d ;-
(1 )  That th e re  shou ld  be an adequa te  r e p r e s e n ta t io n
o f  th e  v a r io u s  common ty p e s  o f  m en ta l i l l n e s s .  I t  was r e a l i s e d  
a t  th e  o u ts e t  t h a t  th e  t e s t  p re c lu d e d  (a )  th o se  p a t i e n t s  s u f f e r ­
in g  from  an  a c u te  e x c i te d  c o n d itio n  and  (b ) th e  s e v e re ly  a g i ta te d  
d e p re s s iv e  and a n x ie ty  s t a t e s  -  i t  i s  n a t u r a l ly  im p o ss ib le  f o r  
such  s u b je c ts  to  o f f e r  th e  n e c e s s a iy  c o o p e ra tio n .
(2 )  That each  ca se  shou ld  be f a i r l y  t y p i c a l  o f  th e
i l l n e s s .  To t h i s  end a l l  th e  p a t i e n t s  w ere in d e p en d en tly
'v e t t e d 1 by  th r e e  p s y c h i a t r i s t s  o f  e x p e rie n c e , w h ile  in  a d d i t io n
th e  c o o p e ra tio n  o f  th e  n u rs in g  s t a f f  in  n o tin g  day to  day
/b e h a v io u r
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b eh a v io u r was sough t e n t h u s i a s t i c a l l y  g iv en . In  th e  
assessm en t o f  a  p a t i e n t ' s  m en ta l s t a t e  th e  o b s e rv a tio n s  o f  
ex p e r ie n c e d  t r a in e d  n u rs e s  were c o n s id e re d  to  be o f  g r e a t  
v a lu e .
Ages ranged  from 19 to  60 y e a rs  and a l l  were 
f r e e  from any obv ious p h y s ic a l  d is e a s e ,  p a r t i c u l a r  a t t e n t i o n  
b e in g  p a id  to  th e  c a rd io v a s c u la r  system .
D ia g n o stic  c r i t e r ia .
(1 )  S ch iz o p h re n ic  s t a t e s .
A ll  members o f  t h i s  group showed th e  ty p i c a l  
s ig n s  and symptoms o f  th e  i l l n e s s  and no a ttem p t to  c l a s s i f y  
th a n  in to  th e  v a r io u s  s u b -d iv is io n s  was made. In  each c a se , 
how ever, e i t h e r  em o tio n al ap a th y  o r  em o tional in c o n g ru i ty  was 
a  p rom inen t f e a tu r e .
(2 )  A ffe c tiv e  s t a t e s .
( a ) M anic.
As s t a t e d  above i t  was found im p ra c tic a b le  to  
c a r r y  o u t th e  t e s t s  on r e s t l e s s  o v e ra c tiv e  p a t i e n t s .  No 
s p e c ia l  g rad in g  was u sed  to  deno te  th e  s e v e r i ty  o f  th e  symptoms; 
each  in d iv id u a l  was d e f in i t e l y  e u p h o ric , y e t  s u f f i c i e n t l y  con­
t r o l l e d  to  be  c o o p e ra tiv e .
(b )  D ep re ss iv e .
The d i f f i c u l t y  o f  c l a s s i f i c a t i o n  h e re  was immed­
i a t e l y  a p p re c ia te d ,  b u t i t  was f e l t  t h a t  f o r  th e  pu rpose o f  t h i s  
work th e  ty p e  o f  d e p re s s io n , about w hich th e re  h a s  been  so much
re c e n t  c o n tro v e rsy  ( P a r t r id g e  -  (28a) was o f l e s s  im portance th a n
/ t h e
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th e  d eg ree  o f  a f f e c t iv e  change. A cco rd ing ly  i t  was d ec id ed  t h a t  
th e  m ost u s e f u l  c l a s s i f i c a t i o n  was th a t  su g g e s te d  by  Henderson & 
G -ille sp ie  (2 9 a ) ,  v i z . ,  -
( I )  Sim ple d e p re s s io n ,
( I I )  A cute d e p re s s io n , and
( I I I )  D ep ressiv e  s tu p o r ,
each  p e rso n  b e in g  g rad ed  acc o rd in g  to  th e  prom inence o f  th e  t r i a d  
o f  symptoms common to  th e s e  th r e e  g ra d e s  -  d i f f i c u l t y  in  th in k in g ,  
d e p re s s io n , and  psychom otor r e t a r d a t io n .
(3 )  P a ra n o id  s t a t e s .
The in d iv id u a ls  s e le c te d  h e re ,  a p a r t  from -their 
p ro m in en t d e lu s io n s ,  w ere o th e rw ise  w e ll  in t e g r a te d  arid showed 
no obv ious s c h iz o id  t r a i t s .
(4 )  A g ita te d  m e lan ch o lic  s t a t e s .
A ll  in  t h i s  group w ere o b v io u sly  d e p re sse d , 
h a rb o u red  d e lu s io n s  e i t h e r  o f  a  n i h i l i s t i c  o r  s e lf -a b n e g a to ry  
n a tu r e ,  and showed h y p e rk in e s ia . A gain, how ever, one had to  
ex clu d e  th o se  who w ere to o  r e s t l e s s  to  be c o o p e ra tiv e .
(5 )  The P sych o n eu ro ses .
I t  i s  g e n e ra l ly  a c c e p te d  th a t  th e re  i s  no c l e a r -
c u t  d iv i s io n  betw een th e  p sychoneuroses and th e  p sy ch o ses .
W hile th e r e  a r e  w ide d i f f e r e n c e s  betw een a  c l a s s i c a l  m anic-
d e p re s s iv e  p s y c h o s is  and an  a l le g e d ly  t y p i c a l  n e u ro s is  " to  say
th a t  b la c k  d i f f e r s  from w h ite  does n o t im ply a  d e n ia l  o f  th e
p o s s i b i l i t y  o f  a  w ide band o f  g rey  in  betw een" (S a rg e n t & S l a t e r )
(3 0 ) .  H enderson & G il le s p ie  (29b) s t a t e  th a t  t r a n s i t i o n s  occu r
/a n d
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and t h a t  a  p a t i e n t  may r e a c t  p s y c h o n e u ro tic a l ly  a t  one tim e and 
in  a p sy c h o tic  manner a t  a n o th e r . T redgo ld  (3 1 ) r e p o r ts  h i s  
e x p e r ie n c e s  o f  n e u ro t ic  p a t i e n t s  becom ing p sy c h o tic  and  v ic e  v e rs a .  
A gain , th e r e  i s  no com plete agreem ent on th e  v a r io u s  d iv is io n s  o f  
th e  p sy ch o n eu ro ses , p a r t l y ,  as  Ross (32 ) s t a t e s ,  b ecau se  th e  
p a t i e n t ' s  i n d iv id u a l i ty  b lu r s  th e  p ic tu r e  and a l l  s o r t s  o f  c ro s s  
c u r r e n ts  a re  p ro v id e d  th e re b y . N e v e r th e le s s ,  in  th e  p re s e n t  work 
th e s e  d i f f i c u l t i e s  were le s s e n e d  by th e  f a c t  th a t  th e  p a t i e n t s  
c o u ld  be s e le c te d ,  and th u s  any case  in  w hich th e  d ia g n o s is  was 
q u e s tio n a b le  was n o t c o n s id e re d .
Most p s y c h ia tr is t s  agree on the three broad sub­
d iv is io n s  o f  the neuroses; A nxiety s t a t e s ,  H y ster ica l s t a t e s ,  
and O bsessional s t a t e s .  The la r g e  number o f  'mixed ty p es' which 
occur i s  r e sp o n sib le  fo r  the d i f f i c u l t i e s  in  fu rth er  su b d iv is io n , 
r e s u lt in g  in  th e  use o f  vague te r n s  such as -  N eurasthenia,
A nxiety h y s te r ia , Organ n eu roses, e t c .  F u lly  developed s tr a ig h t­
forward o b se ss io n a l and h y s te r ic a l  s ta t e s  o f f e r  few d i f f i c u l t i e s  
in  d ia g n o s is .
(a )  A nxiety s t a t e s .
The symptoms here are so polymorph and iiie in te n ­
s i t y  o f  a n x ie ty  so v a r ia b le  th a t one was forced  to  consider  
fu rth er  d ia g n o stic  c r i t e r ia .  To t h is  end use was made o f  
Cameron's P a ttern s o f  A nxiety. Cameron (33) su bd iv ides a n x iety  
s t a t e s  in to  6 d if fe r e n t  ta b le s  o f  p attern  according to  the pre­
dom inating s ig n s  and symptoms, v i z . ,
( i )  Simple in crea se  in  ten s io n  (trem or, in creased
tendon r e f le x e s ) .
( i i )  s im p le  d e r iv a t iv e s  ( f a t i g u e ,  a c h in g , head  p r e s s u re ,  
head  c o n s t r i c t io n ) .
( i i i )  Complex d e r iv a t iv e s  ( f a c i a l  t i c s ,  b lu r r in g  o f  v is io n ,  
s t u t t e r i n g ,  c l ic k in g  in  the e a r s ,  t e e th  g r in d in g ) ,
( i v )  C a rd io v a sc u la r  d e r iv a t iv e s  ( p r e c o r d ia l  p a in ,  p a l p i t ­
a t io n ,  f lu s h in g ,  r a p id  p u ls e ,  h y p e r te n s io n ) .
(v )  G a s t r o in t e s t in a l  d e r iv a t iv e s  (n a u se a , e p ig a s t r i c  
s e n s a t io n s ,  w eigh t l o s s ) ,
( v i )  H igher l e v e l  co m p la in ts  (a p p re h e n s io n , i r r i t a b i l i t y ,  
f e e l in g s  o f  u n r e a l i t y ,  f e a r s  -  " lo s in g  my m ind", "d y in g " , " b ra in  
d i s e a s e " , e t c .  ).
A ll th e  p a t i e n t s  in  -this group f i t t e d  in to  one o r 
o th e r  o f  th e s e  p a t te r n s .
(*0 H y s te r ic a l  s t a t e s .
These p a t i e n t s  showed th e  two c h a r a c t e r i s t i c  f e a tu r e s
o f  h y s t e r i a : -
( I )  A p h y s ic a l  m a n ife s ta t io n  w ith o u t s t r u c t u r a l  le s io n .
( I I )  Absence o f  any m a n ife s t m en ta l a n x ie ty .
( c )  O b se ss io n a l s t a t e s .
T his sm a ll group c o n s is te d  o f  p a t i e n t s  who showed 
w hat Hunt (3 4 ) te rm s 'a n a n k a s t ic 1 r e a c t io n s  in  th e  form o f e i t h e r  
o b s e s s io n a l  th o u g h ts ,  p h o b ia s , o r  com pulsions.
F or c o n t ro l  p u rp o ses  10 h e a l th y  m ale members o f  th e  
h o s p i t a l  s t a f f  w ith  no fa m ily  o r  p e rso n a l h i s to r y  o f m en ta l d is ­
o rd e r  ag re e d  to  undergo th e  t e s t .
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TEST METHOD.
A ll  p a t i e n t s  were s u b je c te d  to  th e  t e s t  a t  approx­
im a te ly  th e  same hour o f  th e  day -  3 o 'c lo c k  to  4  p .m ., ( i . e .
2-2 to  3 l' h o u rs  a f t e r  th e  m id-day  m e a l) . In  a d d i t io n  no p a t i e n t  
h ad  had  any form o f  s e d a t iv e  d u rin g  th e  p re v io u s  24 h o u rs . They 
w ere p u t to  bed  in  q u ie t  su rro u n d in g s , u nder o b s e rv a tio n , a t  l e a s t  
one ho u r b e fo re  th e  r e s t i n g  b lo o d -p re s s u re  was re c o rd e d . F or a l l  
re a d in g s  an o rd in a ry  Beaumanometer w ith  an arm band was u se d , th e  
m ercury  l e v e l  b e in g  checked b e fo re  each t e s t .  The r e s t i n g  b lo o d -  
p r e s s u re  was e s tim a te d  5 tim es  a t  m inute in t e r v a l s  in  o rd e r  to  
e l im in a te  any degree o f  h y p e rte n s io n  due to  'n e r v e s ' a s s o c ia te d  
w ith  th e  p ro c e d u re . In  most c a se s  th e  l a s t  two re a d in g s  w ere 
ap p ro x im ate ly  s im i la r ,  and in  th o se  c a se s  where th e  d if f e re n c e  
in  th e  f i n a l  two re a d in g s  was g r e a te r  th an  5 rams., th e  mean 
l e v e l  o f  th e s e  was u sed . The p a t i e n t  was g iv e n  an in tra v e n o u s  
i n j e c t i o n  o f  c .c .  s t e r i l e  noim al s a l i n e ,  an a n te c u b i ta l  v e in  
b e in g  th e  s i t e  o f  in j e c t i o n  in  each  ca se . In  th i s  way th e  
p a t i e n t s  were 'co n d itio n e d *  to  in tra v e n o u s  in je c t i o n .  B lood- 
p re s s u re  re a d in g s  were th e n  made a t  30 -second  in t e r v a l s  ( tim e d  
by  s to p  w atch) f o r  2^ m in u tes . Then fo llo w ed  a  s im i la r  in j e c t i o n  
o f  c . c .  o f  a s t e r i l e  s o lu t io n  o f 1 /10 ,000  a d re n a lin e  h yd roch lo ­
r id e .  R eadings w ere made a t  15 -second  in t e r v a l s  f o r  2 m in u te s , 
a t  3 0 -second  in t e r v a l s  f o r  a  f u r t h e r  4  m in u tes , and t h e r e a f t e r  a t  
m inute i n t e r v a l s  u n t i l  th e  b lo o d -p re s s u re  had d e f in i t e l y  re tu rn e d
to  r e s t i n g  l e v e l .  N orm ally a f t e r  in tra v e n o u s  in j e c t i o n  o f
/ a d re n a lin e
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a d re n a lin e  th e  in c re a s e  i n  b lo o d -p re s s u re  re a c h e s  i t s  maximum 
w ith in  th e  f i r s t  1 - 2  m in u te s , and re a d in g s  a t  i n t e r v a l s  g r e a te r  
th a n  15 seconds d u rin g  t h i s  p e r io d  would in c re a s e  th e  p o s s i b i l i t y  
o f  th e  h ig h e s t  l e v e l  b e in g  m issed . The e f f e c t s  o f  th e  a d re n a lin e  
n o rm ally  d is a p p e a r  b e fo re  th e  end o f  th e  8 th  m inu te . In  th o se  
c a s e s  where th e  b lo o d -p re s s u re  had n o t  r e tu rn e d  to  r e s t i n g  le v e l  
w ith in  10 m inu tes fo llo w in g  in j e c t i o n  two f i n a l  re a d in g s  a t  m inute 
i n t e r v a l s  w ere reco rd ed .
On th e  fo llo w in g  day th e  p a t ie n t  was ag a in  p u t to  bed  
a t  th e  same h o u r and th e  r e s t i n g  b lo o d -p re s s u re  reco rd ed  a s  b e fo re .  
An in tra m u s c u la r  (u p p er arm) in j e c t i o n  o f  i  c . c .  Amechol ( a c e ty l ­
c h o lin e  brom ide) was th e n  g iven  and b lo o d -p re s s u re  re a d in g s  were 
made a t  -g-minute i n t e r v a l s  f o r  s ix  m inu tes and t h e r e a f t e r  a t  m inute 
i n t e r v a l s  f o r  a  f u r th e r  18 m in u tes . In  many c a se s  th e  r e s t in g  
b lo o d -p re s s u re  d i f f e r e d  s l i g h t l y  from th a t  o f  th e  p re v io u s  day, 
b e in g  a  few mms, h ig h e r  o r  low er th a n  th e  f i r s t  re c o rd in g . In  
th e s e  c a s e s ,  in  view  o f  th e  n e c e s s i ty  o f  a s in g le  b ase  l i n e  f o r  
g ra p h ic  p u rp o se s , th e  second r e s t i n g  b lo o d -p re s su re  read in g  was 
ta k e n  a s  b e in g  th e  a c tu a l  re a d in g  p lu s  o r  m inus 'x* ( 'x* b e in g  
th e  d i f f e r e n c e  betw een th e  a c tu a l  re a d in g  and th e  r e s t i n g  b lo o d  
p re s s u re  on th e  p re v io u s  d a y ) , and a l l  re a d in g s  made fo llo w in g  
th e  Amechol i n j e c t i o n  w ere l ik e w is e  c a lc u la te d .  A sy r in g e  con­
ta in in g  A tro p in e  su lp h a te  g r .  l / 6 o th  was k ep t a t  hand to  
c o u n te ra c t  any i l l  e f f e c t s  o r  abnorm al r e a c t io n s .
The t e s t  was ag a in  c a r r i e d  ou t on th e  p a t i e n t s
fo llo w in g  t re a tm e n t.  Each p a t i e n t  was t e s t e d  on th e  7 th  day
/fo l lo w in g
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fo llo w in g  th e  d a te  o f  te rm in a t io n  o f  tre a tm e n t.  F u n k en ste in  
and h i s  c o lle a g u e s  r e t e s t e d  t h e i r  p a t i e n t s  on th e  day immed­
i a t e l y  fo llo w in g  com p le tio n  o f  tre a tm e n t ( a l l  by e le c tro s h o c k ,)  
b u t i t  was f e l t  t h a t  th e  m ild  m en ta l co n fu s io n  which so commonly 
o ccu rs  d u rin g  and a f t e r  shock th e ra p y  m ight in  some way m odify 
th e  in d iv id u a l .1 s  re sp o n se s  to  autonom ic s t im u la t io n .  Again 
no s e d a t iv e  was g iv e n  w ith in  24 h ou rs o f  th e  t e s t .  The 
re sp o n se s  o f  each in d iv id u a l  were c h a r te d  in  g ra p h ic  form . 
A ssessm ent o f  C l in ic a l  change fo llo w in g  tre a tm e n t.
The degree  o f c l i n i c a l  change was a s s e s se d  by  th e
same th r e e  p s y c h i a t r i s t s ,  ag a in  w ith  th e  a i d  o f th e  n u rs in g  s t a f f .
A ll  p a t i e n t s  were k e p t u n d er c lo se  o b se rv a tio n  th ro u g h o u t th e  week 
fo llo w in g  te rm in a t io n  o f  tre a tm e n t.  Three g rad es  were e s ta b l is h e d ,  
th e  p a t i e n t ' s  c o n d itio n  a t  assessm en t be in g  judged 'n o t  im p ro v ed ',
' im p ro v e d ', o r  ' r e c o v e re d '.
Method o f  E s tim a tio n  and Comparison o f  R esponses.
I t  was c o n s id e re d  th a t  the  use o f  cu rve  shape o r
o u t l in e  i n  com paring th e  re sp o n ses  was n o t a l to g e th e r  a  lo g ic a l
m ethod. As F u lto n  (26c) s t a t e s ,  "The e f f e c t s  o f  sym pathetic  o r
p a ra sy m p a th e tic  e x c i ta t io n  v a ry  acc o rd in g  to  -the p h y s io lo g ic a l
s t a t e  o f  th e  t i s s u e  a t  th e  tim e o f  th e  experim en t" . W hile a l l
th e s e  p a t i e n t s  were 's t im u la te d 1 w h ile  the  b lo o d  p re s s u re  was a t
r e s t i n g  l e v e l  no measurement co u ld  be made o f  what Woodworth (35a)
term s ' t h e  p r e p a ra to ry  s e t '  o f  th e  in d iv id u a l  -  in  th e se  c a se s  th e
s t a t e  o f  a c t i v i t y  o f  th e  sy m pathetic  and p a ra sy m p a th e tic  d iv is io n s
r e s p e c t iv e ly  a t  th e  moment o f  in j e c t i o n  o f  th e  d rugs . D if fe re n c e s
/ i n
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in  t h i s  s ta t e  would r e s u lt  in  d if fe r e n c e s  in  the maximum blood  
p ressure read in gs. Further, to  quote Fulton  again (2 6 d ) , "a 
s ta t e  o f  r e c ip r o c a l in n ervation  e x i s t s  between the a c tio n  o f  the  
sym pathetic and the parasym pathetic, th e ir  e f f e c t s  tend ing to  be 
a n ta g o n is tic" . Thus i t  i s  presumed th at the g rea te r  th e  response  
o f  one d iv is io n ,  and provided that the continuance o f  such a r e s ­
ponse i s  n ot on ly  unnecessary but harmful to  the w elfare o f  the  
in d iv id u a l, the g rea ter  w i l l  be the e f fo r t  o f  i t s  opponent to  
counteract the response and enable the body as q u ic ily  a s  p o s s ib le  
to  resume i t s  s ta te  o f  h om eostasis. There are thus two fa c to r s  
to  be con sid ered , (a )  in t e n s ity  o f  response, and (b ) duration o f  
resp on se , and th ese  must be considered  togeth er . The req u ire­
ment can be f u l f i l l e d  by measuring the responses in  terms o f  the 
area en clo sed  by each curve, and t h is  has been the method used  
h ere. In th ese  ca ses  where the sym pathetic curve descends below  
the b a s e - l in e ,  the area en clo sed  below  the l in e  i s  su btracted  from 
the t o t a l  area above the l in e .  When the parasym pathetic curve 
ascends above the base le v e l  a s im ila r  adjustment i s  made. What 
was thought to  be o f  great importance was the fa c t  th a t the sympa­
t h e t ic  area i s  to  some ex ten t an in d ir e c t  measure o f  th e parasympa­
t h e t ic  ' p u l i ' , and viceQ versa. I t  was th erefore  considered  th a t  
a f ig u r e  might be obtained  which would express any preponderance 
o f  e ith e r  d iv is io n  when compared w ith  the s o -c a lle d  normal f ig u r e  
a s  c a lc u la te d  from the responses o f the c o n tr o ls . To t h is  end
th e  t e m  "Autonomic Index" was conceived  and i s  th e  exp ression  o f
/A rea
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Area o f  sym pathetic curve x
Area o f  parasym pathetic curve
I t  was on the b a s is  o f  curve area and Autonomic Index th a t sim i­
l a r i t i e s  were sought and com parisons made.
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RESULTS.
As a l re a d y  s t a t e d  100 male and fem ale p a t i e n t s  
s u f f e r in g  from th e  v a r io u s  ty p e s  o f  m en tal i l l n e s s  were su b je c te d  
to  th e  t e s t  b e fo re  and a f t e r  t r e a tm e n t,  th e  l a t t e r  b e in g  one o f  
th e  fo llo w in g  methods -  E le c tro p le x y , E le c t r o n a rc o s i s ,  I n s u l in  
Coma, Leucotoray, o r P sy ch o th e rap y . One m ale p a t i e n t  s u f f e r in g  
from  a  d e p re s s iv e  r e a c t io n  made a  r a p id  spontaneous reco v e ry  
w ith o u t r e c e iv in g  any o f  th e se  form s o f  th e ra p y .
The typ es o f  i l l n e s s  were represented  th u s:-
Type o f  i l l n e s s . Female. Male. T otal.
Sch izophren ic s t a t e s . 17 24 41
Manic s t a t e s . 5 2 7
D ep ressive s ta t e s . 8 12 20
Paranoid s t a t e s . 2 5 7
A g ita ted  m elan ch o lics. 4 - 4
A nxiety  s ta t e s . 4 10 14
H y ste r ic a l s t a t e s . 2 1 3
O b session al s ta t e s . 2 2 4
T otal: 44 56 loo
The graphs in d ic a te  the in d iv id u a l vasomotor 
resp on ses b efore and a f te r  treatm ent. The d otted  curve repre­
se n ts  th e  responses to  the normal s a lin e  in je c t io n . The areas  
en clo sed  by th e  sym pathetic (red ) and parasym pathetic (b lu e)  
curves were measured by means o f  a  P lanim eter and are expressed  
in  hundredths o f  a square inch .
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T able 1 shows th e  av erag e  f ig u r e s  o f  each group b e fo re  tre a tm e n t. 
TABLE 1.
r .......... .. ............................... .....
Group. S ym pathetic
a re a .
P a ra sy m p a th e tic
a re a .
Autonomic
Index .
S ch izo p h ren ic  s t a t e s . 4 9 .4 148.7 33 .2
Manic s t a t e s . 92 .6 168.6 55.3
D ep ressiv e  s t a t e s . 23 .5
r
46 .3 50 .8
P a ra n o id  s t a t e s . 63 .3 155.6 4 0 .7
A g ita te d  m e lan ch o lia . 55 .8 78 .8 70.5
A nx ie ty  s t a t e s . 79 .6 96 .0 82.9
H y s te r ic a l  s t a t e s . 62 .7 118.0 53 .1
O b se ss io n a l s t a t e s . 63 .5 90.3 70.3
C o n tro ls . 6 o . l 114 .7 5 2 .4
—------------ --- . -------------  i
(4 8 -6 9 ) (98-135) (4 8 .2 -5 6 .6 )
The f ig u r e s  in  b ra c k e ts  u n d ern ea th  th e  av erag e  f o r  
th e  c o n t ro l s  a re  th e  ran g es  w ith in  which th e  re sp o n ses  o f  a l l  
th e se  te n  members f e l l .
O b se rv a tio n s  on th e se  r e s u l t s .
I t  w i l l  be n o te d  t h a t  th e re  a re  wide v a r ia t io n s  
betw een th e  d i f f e r e n t  g roups. F o r exam ple, in  com parison w ith  
th e  c o n t ro l s  th e  av erag e  autonom ic index  o f  the  sc h iz o p h re n ic  
group i s  low , -while th a t  o f  th e  a n x ie ty  group i s  h ig h . L ess 
m arked, b u t on th e  low s id e  i s  th e  p a ra n o id  g roup , -while th e
a g i t a t e d  m e lan ch o lic s  and o b s e s s io n a ls  show h ig h  f ig u r e s .
/T he
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The m anic , d e p re s s iv e  and  h y s t e r i c a l  s t a t e s ,  how ever, show
average  in d ic e s  f a i r l y  c lo s e  to  th e  f ig u r e  o f  th e  c o n t ro l s .
As th e  Autonomic Index  ( h e r e i n a f t e r  r e f e r r e d  to
a s  A. I . ) i s  th e  e x p re s s io n  o f  »r e a  x  loo* P a ra sy m p a th e tic  a re a
i t  fo llo w s  t h a t  i n  th o se  s t a t e s  in  which th e  average  A. I .  i s  
below  norm al th e re  i s  a  p a ra sy m p a th e tic  p reponderance . T h is 
may b e  e i t h e r  th e  r e s u l t  o f  a subnorm al sy m pathetic  a re a  o r  a  
hypem orm al p a ra sy m p a th e tic  a r e a .  s im i la r ly ,  i n  th o se  s t a t e s  
w hich show an av erag e  A .I. g r e a t e r  th a n  norm al, th e re  i s  a  
sy m p a th e tic  p reponderance a r i s i n g  from e i th e r  a  subnorm al p a ra ­
sy m p a th e tic  a re a  o r  a hypem orm al sym pathetic  a re a . R e fe rr in g  
a g a in  to  Table 1 , th e  d eg ree  o f  ab n o rm a lity  o f  b o th  a re a s  f o r  
each  group may be  ro u g h ly  e x p re s se d  th u s : -
Group.
S ym pathetic a re a . P a rasy m p a th e tic  a re a .
Subnormal. H ypem orm al. Subnormal. H ypem orm al.
S c h iz . + 0 0 ++
M anic, 0 +++ o +++
Dep. +++ 0 +++ 0
P a r . 0 0 0 +++
A g it.m e l. 0 0 ++ 0
Anx. 0 ++ + 0
H yst, 0 0 0 0
Obs. 0 0 + 0
I t  w i l l  be seen  t h a t  w ith  th e  e x c e p tio n  o f  th e
h y s te r i c s  a l l  g roups show a b n o rm a lit ie s  o f  e i t h e r  sym pathe tic
/ o r
o r  p a ra sy m p a th e tic  a r e a s ,  o r  o f  b o th . In  -the m anic and d e p re s s iv e  
g ro u p s b o th  autonom ic d iv i s io n s  g iv e  abnorm al re sp o n se s  -  in  th e  
fo rm er th e  a re a s  a re  m arkedly h ig h , w h ile  in  th e  l a t t e r  th e  
o p p o s ite  i s  th e  c a se . F u rth e rm o re , i f  th e  members o f  th e  depr­
e s s iv e  group a re  d iv id e d  in to  th e  th r e e  sub-g roups acco rd in g  to  
th e  degree  o f  s e v e r i t y  o f  th e  p r e s e n t in g  symptoms, i t  can be shown 
t h a t  th e re  i s  a  d e f in i t e  r e la t io n s h ip  betw een th e  c l i n i c a l  s t a t e  
and  th e  autonom ic re s p o n s e s , v i z . , th a t  th e  more sev e re  th e  depr­
e s s io n  th e  g r e a t e r  a re  th e  re sp o n se s  reduced . Table 11 i l l u s t r a t e s  
t h i s  p o i n t : -  
TABLE 11.
D ep ressiv e  s t a t e s  su b d iv id e d  
a c c o rd in g  to  s e v e r i ty  o f  
symptoms.
A verage Sym. 
a re a .
i - ............ ■ ' —  n 1
Average Parasym . 
a re a .
Sub Group 1 (s im p le  d e p re s s io n ) 33 .1 65.5
Sub Group 11 (a c u te  d e p re s s io n ) 20 .0 3 9 .4
Sub Group 1 1 1 (d e p re ss iv e  s tu p o r) 10 .5 20 .2
I t  i s  f e a s ib l e  to  su g g est th a t  a  s im i la r  r e la t io n s h ip  h o ld s  f o r  
manic s t a t e s ,  w ith  in c re a s e d  in s te a d  o f  d ec re ase d  re sp o n se s , b u t 
a s  a lre a d y  s ta t e d  i t  was im p o ss ib le  to  o b ta in  th e  n e c e ssa ry  coop­
e r a t io n  in  p a t i e n t s  o f  t h i s  group w ith  o th e r  th a n  m ild  manic 
symptoms.
I t  w i l l  a l s o  be n o te d  th a t  th e  re sp o n ses  o f  th e
h y s t e r i c a l  s t a t e s  (a lth o u g h  th e  numbers a re  to o  sm a ll f o r  th e
pu rpose  o f  v a l id i t y )  show l i t t l e  d if f e re n c e  from th o se  o f th e
c o n t r o l s .  T h is  would ap p ea r to  be  in  agreem ent w ith  th e
/g e n e r a l l y
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gene r a l l y  a c c e p te d  view  th a t  in  t h i s  ty p e  o f  i l l n e s s  th e r e  i s  
l i t t l e  genu ine em o tio n a l u p s e t .
R esponses a f t e r  t r e a tm e n t.
T ab le 111 shows f o r  each  group th e  mean a re a s  o f  
b o th  com ponents to g e th e r  w ith  th e  mean A .I . The f ig u r e s  f o r  th e  
c o n t ro l s  a r e  a g a in  in c lu d e d  f o r  com parison.
TABLE 111 .
Group Sym pathetic
a re a .
P a rasy m p a th e tic
a re a .
Autonomic
Index.
S ch izo p h ren ic  s t a t e s . 5 3 .4 146.8 3 6 .4
Manic s t a t e s . 59 .6 108.9 54 .5
D ep ress iv e  s t a t e s . 55 .9 108.2 51 .7
P a ra n o id  s t a t e s . 69.5 155.6 4 4 .7
A g ita te d  m e lan ch o lia . 4 9 .0 84 .8 57 .8
A nxiety  s t a t e s . 6 7 .5 111.6 6o.5
H y s te r ic a l  s t a t e s . 64 .3 124 .0 51.9
O b se ss io n a l s t a t e s . 58 .0 99 .3 5 8 .4
C o n tro ls . 6 o . l
(48 -69)
114.7
(98-135)
5 2 .4  , 
( 48 .2 -5 6 .6 )
The Table shows th a t  the  average A .I . o f  each  
g ro u p , w ith  th e  e x c e p tio n  o f  th e  m anic, d e p re ss iv e  and h y s te r ­
i c a l  s t a t e s ,  w hich a re  l i t t l e  changed, have 'im proved ' in s o f a r  
th a t  th e y  have to  v a ry in g  e x te n ts  approached  th e  f ig u re  f o r  th e  
c o n t r o l s .  W ith r e g a rd  to  th e  m anic and d e p re s s iv e  s t a t e s  th e
s ig n i f i c a n t  changes o ccu r in  th e  a re a s  o f b o th  d iv i s io n s .  In
/ t h e
th e  former th ere i s  a marked red u ctio n ,w h ile  the l a t t e r  shows a
marked in cr ea se .
TABLE IV.
Average areas o f  the manic and d ep ressive  groups 
b efo re  and a f t e r  treatm ent.
. Manic.
Before Treatment. A fter  Treatment.
Sym.A. Parasym.A. A. I . Sym.A. Parasym.A. A. I .
92 .6 168.6 55 .3 59 .6 108.9 54 .5
D ep ressive . 23 .5 46 .3 50 .8 55 .9 108.2 5 1 .7
Now th ese  f ig u r e s  are averages fo r  a l l  the ca ses  in
each group, ir r e s p e c t iv e  o f  the m ental s ta te  fo llo w in g  treatm ent, 
When the p a t ie n ts  are grouped according to  the degree o f  improve­
ment t h is  approach towards ’n orm ality1 becomes more s ig n if ic a n t ,  
as i s  shown in  the fo llo w in g  T ables. The f ig u r e s  in  brackets
are the averages o f  the same group p r io r  to  treatm ent. -  
TABLE V.
P a t ie n ts  considered  Not Improved,
Group. No. o f  
C ases.
Sympathetic
area.
Parasym pathetic
area.
Autonomic
Index,
S ch iz . 29. 5 1 .2  ( 46 . 3 ) 151.8  ( 152. 7 ) 3 3 .7  (3 0 .3 )
Manic. 0 - - -
Dep. 1 21 .0  ( 17. 0 ) 37 .0  (2 9 .0 ) 36 .8  ( 38. 6 )
Par. 5 7 0 .4  (6 1 .6 ) 162.2 (1 4 6 .2 ) 4 3 .4  (4 1 .7 )
Ag.mel. 1 5 8 .0  (4 9 .0 ) 93 .0  ( 74 .0 ) 6 2 .4  (6 6 .2 )
Anx, 0 - - -
H yst. 0 - ~ -
Obs. 3 61.3 (6 2 .3 ) 98 .7  (9 5 .0 ) 62 .1  (6 5 ,6 )
C ontrols. 60. I 114.7 3 2 .4
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TABLE VI.
P a t ie n ts  con sid ered  Improved,
Group, No, o f  
C ases.
Sym pathetic
area.
Parasym pathetic
area.
Autonomic
Index.
S ch iz . 9 5 9 .8  (4 5 .7 ) 140.1 (1 3 3 .3 ) 4 2 .7  (3 4 .3 )
Manic. 2 62 .5  (8 9 ,5 ) 115.0  (1 6 8 .0 ) 54 .3  (5 3 .3 )
Dep. 9 5 7 .1  (2 6 .3 ) 110.1  ( 52. 7 ) 51 .9  (4 9 .9 )
Par. 1 59 .0  (4 5 .0 ) 125.0  (1 3 6 .0 ) 4 7 .2  (3 3 .1 )
Ag.mel. 3 4 6 .0  (5 8 .o ) 82 .0  (8 0 .3 ) 5 6 .1  (7 2 .2 )
Anx. 10 66.6  (7 9 .2 ) 106.8  ( 96. 4 ) 61 .9  (8 2 .1 )
H yst. 1 5 6 .0  (5 0 .0 ) 121.0  (1 1 0 .0 ) 4 6 .3  (4 5 .5 )
Obs. 1 0 - - -
C ontro ls, 60. I 114 .7 5 2 .4
TABLE VII.
P a t ie n ts  con sid ered  Recovered,
Group, No, o f  
Cases.
Sympathetic
area.
Para sympathet i c  
area.
Autonomic
Index,
S ch iz . 3 58 .0  (5 7 .0 ) 121.3 (1 5 7 .3 ) 47 .8  (3 5 .6 )
Manic, 5 5 8 .^  (9 3 .8 ) 1 0 6 .4  (1 6 8 .8 ) 54 .9  (5 5 .6 )
Dep. 10 58 .2  (2 1 .7 ) 11 3 .4  (4 2 .2 ) 51 .3  (5 1 .4 )
Par. 1 75 .0  (9 0 .0 ) 153.0  (2 2 1 .0 ) 4 9 .0  (4 0 .7 )
Ag.mel. 0 - - -
Anx. 4 69.8  (9 0 .5 ) 123.0  (1 2 0 .0 ) 5 6 .8  (7 5 .4 )
H yst. 2 68 .5  ( 69. 0 ) 125.5  (1 2 2 .0 ) 5 4 .6  ( 56 . 4 )
Obs, 1 4 8 .0  (6 7 .0 ) 100.0  ( 76. 0 ) 4 8 .0  ( 8802)
C ontro ls. 60. I 114 .7 5 2 .4
I t  w i l l  be seen  th a t the responses o f  th ose deemed 
’Not Improved* show l i t t l e  change fo llo w in g  treatm ent. P erusa l 
o f  the in d iv id u a l graphs show in  some an improved A .I* , w h ile  in  
o th e r s , c h ie f ly  among the sch izop h ren ic group, th e  f ig u r e  has 
become more abnormal.
In th e  ’Improved* group changes do appear. There 
are s ig n if ic a n t  r i s e s  in  the in d ic e s  o f  the sch izop h ren ic group 
and o f  the one paranoid c a se , w h ile  those o f  both a n x ie ty  and 
a g ita te d  m elancholic s ta t e s  have f a l le n .  The manic and 
d ep ressiv e  groups show r e s p e c t iv e ly  decreased and in creased  
areas o f  both d iv is io n s ,  the in d ic e s  remaining l i t t l e  changed.
These changes are s t i l l  more marked in  those  
p a t ie n ts  judged to  be ’Recovered’ . Indeed the average f ig u r e s  
o f  a l l  groups in  t h is  category f a l l  w ith in  or very near to  the 
normal l im it s .  . I t  must be adm itted, o f  course, th a t in  most o f  
th e  groups th e number o f  rec o v er ie s  i s  sm all, on ly  one having  
been recorded in  each o f  the paranoid and o b sess io n a l groups, 
two in  the h y s te r ic a l  group, and th ree in  the sch izophren ic  
group, but the r e s u lt s  are in  keeping w ith  the apparent r e la ­
t io n s h ip s  between the autonomic responses and th e  c l in i c a l  
changes.
DISCUSSION.
(A) On th e r e s u lt s .
B efore the s ig n if ic a n c e  o f  the r e s u lt s  can be accepted , 
however, i t  i s  n ecessary  to  be reassured  on two p o in t s : -  (a )  th e  
s u i t a b i l i t y  o f  the m a ter ia l t e s t e d ,  which in  our ca se  means the  
accuracy o f  the d iag n o ses , and (b ) the s u ff ic ie n c y  o f  th e  m ateria l 
t e s te d  ( i . e . ,  the number o f  p a t ie n ts )  to  j u s t i f y  the con clu sion .
With regard to  the d iagn oses, an advantage was that the p a t ie n ts  
were c a r e fu l ly  s e le c te d  and not chosen a t random. In ad d itio n  to  
the p resen tin g  symptoms which, i f  su g g estiv e  o f  a ’m ixed1 type o f  
i l l n e s s ,  r e su lte d  in  r e je c t io n , age, previous p e r so n a lity  and 
mode o f  on set were considered  important d ia g n o stic  fa c to r s . No 
p a t ie n t  in  wham the d ia g n o sis  was doubtfu l was s e le c te d  fo r  the  
t e s t .  The advantage o f  t h is  method o f  s e le c t io n  was a lso  f e l t  
to  apply to  the q u estion  o f  numbers. The responses o f  a sm aller  
number o f  c la s s ic a l  r ep re se n ta tiv es  o f  a c e r ta in  type o f  i l l n e s s  
are more c h a r a c te r is t ic  o f  th a t i l l n e s s  than th ose o f  a la r g er  
number o f  l e s s e r  s im ila r ity .  The number o f  p a t ie n ts  in  the  
h y s te r ic a l  and o b sess io n a l groups, however, i s  to o  sm all to  
warrant any d e f in it e  co n c lu s io n s . These i l ln e s s e s  in  pure form 
appear to  be uncommon in  the wards o f  a mental h o s p ita l -  many 
f in d  th e ir  way in to  the p sy c h ia tr ic  wards o f a general h o sp ita l.  
N e v e r th e le ss , th ose  t e s te d  are included  for  the purpose o f com­
p le t io n  and any re lev a n t ob servation s.
With some degree o f  reassurance th a t th ese  two con­
d it io n s  have been f u l f i l l e d ,  the r e s u lt s  can now be review ed in
/ comparison
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com pariscn  w ith  th e  f in d in g s  o f  p re v io u s  in v e s t ig a to r s  and 
a t te m p ts  made to  sup p ly  answ ers to  th e  q u e s tio n s  w hich p re s e n te d  
th em se lv es  a t  th e  o u ts e t .  The g roups w i l l  be  d is c u s se d  in  
tu r n .
(1 )  S ch izo p h ren ic  Group.
The 41 p a t i e n t s  in  t h i s  group a l l  showed abnormal 
re s p o n s e s , th e  c o n s ta n t  f e a tu r e  b e in g  a  p a ra sy m p a th e tic  p repon­
d e ran c e . When each d iv i s io n  o f  th e  autonom ic system  i s  con­
s id e r e d  s e p a r a te ly ,  how ever, i t  w i l l  be seen  th a t  co n c lu s io n s  
can be m is le a d in g . In  t h i s  s e r i e s  no few er th a n  16 o f  th e  
p a t i e n t s  gave a  sy m p ath e tic  re sp o n se  w hich was w ith in  norm al 
l i m i t s ,  w h ile  6 gave a hypem orm al re sp o n se . Thus 22 p a t i e n t s  
(a lm o s t 54/C) f a i l e d  to  show a d ec re a se d  sy m p ath e tic  re sp o n se .
The a re a s  o f  th e  rem ain ing  19 f e l l  below  norm al. Based on 
th e se  f ig u r e s  th e n , th e  f in d in g s  m ight w e ll  ag ree  w ith  th e  
o b se rv a tio n s  o f  th o se  in v e s t ig a to r s  who cla im ed  to  f in d  no 
c h a r a c t e r i s t i c  ab n o rm a lity  in  th e  re sp o n se s  o f  sc h iz o p h re n ic s  
to  sy m p a th e tic  s t im u la t io n .  The wide v a r ia t io n s  in  th e  shape 
o f  th e  sy m p ath e tic  curve a re  such th a t  agreem ent co u ld  a ls o  be 
reach ed  w ith  th e  co n c lu s io n  o f  p u n k en s te in  t h a t  th e se  p a t i e n t s  
can show v a r io u s  p a t te r n s  o f  re sp o n se .
When th e  p a ra sy m p a th e tic  re sp o n ses  a re  co n s id e re d
th e  a b n o rm a lit ie s  o f  th e  group a re  p e rh ap s more marked. Only
9 p a t i e n t s  had a re a s  w ith in  norm al l i m i t s ,  6 w ere subnorm al,
and  26 (a lm o st &5°/q) showed a re a s  g r e a te r  than  norm al. Thus,
w h ile  in c re a s e d  resp o n se  to  c h o l in e rg ic  d rugs i s  n o t a  c o n s ta n t
/ f e a t u r e
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fea tu re  in  persons su ffe r in g  from sch izop h ren ia , i t  i s  a common 
f in d in g . This i s  again more or l e s s  in  agreement w ith  the 
m ajority  o f  p rev iou s ob serva tion s made in  t h i s  f i e l d ,  When the  
responses o f  both d iv is io n s  are considered  to g e th er , however, a 
much more a s s e r t iv e  statem ent can be made on t h is  sch izo p h ren ic / 
normal comparison. In every  case in  the p resen t group a vary­
in g  degree o f  parasym pathetic preponderance (a s  measured by the  
A . I . )  was found. Making use o f  the la t t e r  as a b a s is  fo r  com­
p a r iso n , the h ig h est recorded index in  th e group i s  46. 7: 14
(34/C) showed in d ic e s  o f  40 or over , w hile  the remaining 27 
(66^£) had in d ic e s  below th a t f ig u r e . I t  w i l l  be noted  th a t  
th e low est index among the c o n tr o ls  i s  4 8 .2 :
I t  would appear, th erefo re , th a t the s ta t e  o f  the  
autonomic system cannot be judged from the responses o f  e ith e r  
o f  the d iv is io n s  when considered  sep a ra te ly . The con clusion  
th a t a case  o f  sch izophren ia  which g iv e s  a normal response to  
ad ren aline shows no autonomic imbalance i s  m islead ing . A 
s im ila r  error  can be made in  a sch izophren ic p a tie n t  responding  
norm ally to  parasym pathetic s tim u la tio n . These p o in ts  are 
i l lu s t r a t e d  in  the fo llo w in g  Table which shows th e  average 
in d ic e s  o f  th e  22 in d iv id u a ls  who f a i l e d  to  show a decreased  
sym pathetic response and o f  the 15 whose parasym pathetic areas  
were w ith in  or below normal l im it s .  I t  w i l l  be seen th a t in  
each group the A. I. i s  w e ll  below the normal le v e l .
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TABLE V III .
H ypem orm al
Sym pathetic
a re a .
Normal
S ym pathetic
a re a .
Subnormal 
P arasy rapathet i c  
a re a .
Normal
P ara sy m p a th e tic
a re a .
A. I .
6. - - - 38 .5
- 16 - - 3 6 .4
- - 6 - 38 .9
- - - 9 31 . 7 .
The c o n f l i c t i n g  r e s u l t s  o f th e  p re v io u s  in v e s t ig a t io n s
on s c h iz o p h re n ia  rev iew ed  in  th e  in t ro d u c t io n  appear to  be due to  
t h i s  f a i l u r e  to  c o n s id e r  th e  autonom ic system  as a  w hole.
2 . Manic Group.
The f e a tu r e  o f  t h i s  group b e fo re  tre a tm e n t was the 
m arkedly  in c re a s e d  re sp o n ses  o f b o th  autonom ic d iv i s io n s ,  w ith  th e  
m ain tenance o f  an A. I* w ith in  norm al l i m i t s .  Follow ing  t r e a t ­
ment b o th  a re a s  w ere p ro p o r t io n a te ly  reduced  to  w ith in  nonnal 
l i m i t s ,  th e  A .I .  rem ain ing  l i t t l e  changed. The f a c t  t h a t  des­
p i t e  th e  a b n o rm a lit ie s  o f  th e se  re sp o n se s  in  manic and d e p re ss iv e  
s t a t e s  a  f a i r l y  norm al autonom ic b a la n c e  i s  m a in ta in ed  may in  
some way be a s s o c ia te d  w ith  th e  more h o p efu l p rognoses in  th e se  
c o n d it io n s  compared w ith  the o th e r  form s o f m en ta l i l l n e s s .
B a ird  ( 36 ) su g g e s ts  th a t  th e  f e e l in g  o f  w e ll-b e in g  a s s o c ia te d  
w ith  m ania i s  due to  th e  f a c t  th a t  a lth o u g h  th e re  i s  a  m assive 
o v e r - r e a c t io n  o f^ th e  e n t i r e  autonom ic system , b o th  components 
fu n c tio n  e q u a l ly  and th u s  h o m eostasis  i s  p re se rv e d . Such a  
su g g e s tio n  c a n n o t, o f  c o u rse , e x p la in  th e  m elancholy  e t c . ,
a s s o c ia te d  w ith  s t a t e s  o f  d e p re ss io n  -  th e  m agnitude o f  th e
/ re s p o n s e
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re sp o n se  must a ls o  p la y  an im p o rta n t p a r t  in  symptom atology.
3 . D ep ress iv e  Group.
As a re  the c l i n i c a l  s ig n s  and symptoms, so a re  th e  
autonom ic re sp o n se s  o f  t h i s  i l l n e s s  e x a c tly  o p p o s ite  to  th o se  o f  
m ania. T h is can be i l l u s t r a t e d  in  th e  case  o f  p a t i e n t  No. 4 5 > 
a d m itte d  in  a manic s t a t e  from  w hich she reco v e re d  o n ly  to  be 
re a d m itte d  th r e e  months l a t e r  s u f f e r in g  from d e p re s s io n . The 
fo llo w in g  T able shows th e  re sp o n se s  on b o th  o c c a s io n s .
TABLE IX.
Manic s t a t e .  
(C ase No. 4 5 .)
BEFORE TREATMENT. AFTER TREATMENT.
S. A. P . A. A. I . S. A. P. A. A. I .
87. 172. 50 .6 58. 120 . 4 8 .3
D e p r .s ta te ,  
(C ase No. 5 5 .) 35. 68 . 51 .5 65. 130. 50
The f ig u r e s  o b ta in e d  p r i o r  to  th e  p a t i e n t  b e in g  
d isc h a rg e d  on th e  second o ccasio n  ( i . e . ,  a f t e r  reco v e ry  from 
h e r  d e p re s s iv e  s t a t e )  a re  approach ing  th e  upper norm al l i m i t s  
and  w ould su g g es t a swing tow ards a re c u rre n c e  o f  th e  manic 
s t a t e .  When seen  a t  th e  O u tp a tie n t C lin ic  some fo u r  weeks 
a f t e r  d isc h a rg e  she was d e f in i t e l y  euphoric  b u t s u f f i c i e n t l y  
c o n t r o l le d  to  rem ain  ou t o f  H o s p i ta l ,  I t  w i l l  be seen  th a t  
t h i s  p a t i e n t ’s  A .I . ,  shows l i t t l e  change on each o f  th e  fo u r  
t e s t s .
4 . A g ita te d  M elancho lic  s t a t e s .
As w i l l  be seen  from Table I ,  th e se  c a se s  show
A
-31-
a marked sy m p a th e tic  p reponderance r e s u l t i n g  from a subnorm al 
p a ra sy m p a th e tic  re sp o n se . The average  sy m p ath e tic  resp o n se  i s  
in  th e  low er range  o f  norm al l i m i t s .
W ith re fe re n c e  to  th e se  l a s t  th r e e  g roups Kanner 
s t a t e d  t h a t  th e  manic and a g i t a t e d  m e lan ch o lic  s t a t e s  were 
sy m p a th ico to n ic , w h ile  th e  d e p re s s iv e s  w ere v ag o to n ic  in d iv id ­
u a l s .  Here ag a in  th e  f a l l a c y  o f  b a s in g  th e  co n c lu s io n s  on th e  
re sp o n se s  o f  one d iv i s io n  i s  b ro u g h t o u t; i t  i s  presum ptuous to  
assume th a t  a  h y p e m o m a l sy m p ath e tic  response  i s  a s s o c ia te d  
w ith  a  subnorm al p a ra sy m p a th e tic  re sp o n se , and v ic e -v e r s a .  In  
th e  a g i t a t e d  m e lan ch o lic  group th e  r e s u l t s  appear to  be in  
c o n t r a d ic t io n  to  K anner’s o b se rv a tio n . C e r ta in ly  th e  numbers 
a re  to o  sm a ll f o r  th e  r e s u l t s  to  be co n c lu s iv e : s u f f ic e  to  say
th a t  no in d iv id u a l  f ig u r e s  in f lu e n c e  to  any e x te n t th e  mean 
f ig u r e s  f o r  th e  group and to  r e f l e c t  th a t  K anner’s  th re e  groups 
o f  m anic, a g i t a t e d  and s tu p o ro u s  m e lan ch o lic  p a t i e n t s  t o t a l l e d  
9 i n  number.
5. P a ra n o id  s t a t e s .
T h is group shows th e  g r e a te s t  p a rasy m p a th e tic
re sp o n se  o f  a l l .  N e v e r th e le s s , a s  th e  mean sy m pathe tic  a re a
i s  in  th e  upper-norm al range th e  r e s u l t in g  A .I . • i s  h ig h e r  th a n
in  sc h iz o p h re n ia . H ere, how ever, th e se  f in d in g s  cannot be
c o n s id e re d  c o n c lu s iv e , f o r  among th e  7 p a t i e n t s  com prising  th e
group 4  gave p a ra sy m p a th e tic  re sp o n ses  w hich were w ith in
norm al l i m i t s  w h ile  2 gave m arkedly hypem orm al re sp o n se s , th u s
/ m a te r i a l l y
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m a te r ia l ly  in f lu e n c in g  th e  average  f ig u r e  f o r  th e  group. Never­
t h e l e s s ,  when th e  l a t t e r  2 members a re  o m itte d  th e  mean A. I# 
becomes 39*7 > w hich i s  l i t t l e  d i f f e r e n t  from th e  f ig u r e  f o r  th e  
t o t a l  g ro u p , ( 4 0 .7 ) .  The c h a r t s  fo llo w in g  tre a tm e n t ap p ea r to  
show t h a t  improvement i s  a s s o c ia te d  w ith  a  d e c re a se d  parasym pa­
t h e t i c  a re a .
6. A nx ie ty  s t a t e s .
I t  i s  g e n e ra l ly  a c c e p te d  th a t  th e  p h y s ic a l  symptoms 
o f  a n x ie ty  a re  r e a l l y  th o se  o f  f e a r  and  a re  p roduced  by  th e  
e x c e ss iv e  s e c r e t io n  o f  a d re n a lin e . One m ight th e re fo re  assume 
t h a t  i n  th e se  c a se s  th e  sy m p ath e tic  d iv is io n  p redom inates and th e  
r e s u l t s  i n  th e  p re s e n t  s e r i e s  in d eed  dem onstrate  th a t  such an 
assum ption  i s  c o r r e c t .  Not on ly  i s  th e  average sym pathe tic  a re a  
g r e a t e r  th a n  norm al b u t th e  average p a ra sy m p a th e tic  a re a  i s  
s l i g h t l y  below  norm al. This r e s u l t s  in  a  v e ry  h igh  A. I . , -  
th e  h ig h e s t  among a l l  th e  g roups. H ere ag a in  any c o n c lu s io n s  
re a c h e d  by th e  c o n s id e ra tio n  o f  e i t h e r  d iv is io n  a lone  w ould b e  
m is le a d in g . S ix  p a t i e n t s  (4 3 /)  gave a norm al response to  
a d re n a l in e ,  w h ile  a s im i la r  number showed norm al parasym pa­
t h e t i c  re sp o n se s . In  th e  fo rm er th e  p a rasy m p a th e tic  a re a  i s  
hyponorm al, w h ile  in  th e  l a t t e r  th e  sym pathe tic  i s  hypem orm al. 
A lthough no m e th o d ica l assessm en t o f  th e  c l i n i c a l  s t a t e  was made 
th e r e  ap peared  to  be a  d i r e c t  r e la t io n s h ip  betw een th e  s e v e r i ty  
o f  th e  a t t a c k  and th e  h e ig h t o f  th e  A .I . Two p a t i e n t s  (N o s.83 
and 86 ), b o th  in te n s e ly  ap p reh en siv e  and ju s t  a b le  to  o f f e r
s u f f i c i e n t  c o o p e ra tio n  f o r  th e  t e s t  to  be c a r r i e d  o u t ,  had
/ i n d i c e s
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in d ic e s  o f 160.1  and 144*3 r e s p e c t iv e ly .
7. H y s te r ic a l  s t a t e s .
The th r e e  members co m prising  th e  group gave 
re sp o n se s  which w ere w ith in  norm al ra n g e , b u t  th e  in d ic e s  w ere 
v a r i e d : -  6 0 .3 , 5 2 .4 , and 45*5 r e s p e c t iv e ly .  Thus th e  i l l n e s s
w ould ap p ea r to  be somewhat h y b r id  in  c h a ra c te r  -  in dependen t o f  
e i t h e r  a  sy m p ath e tic  o r  p a ra sy m p a th e tic  p reponderance . I t  i s  
a l s o  n o te d  t h a t  th e r e  ap p ea rs  to  be l i t t l e  r e la t io n s h ip  betw een 
c l i n i c a l  change and autonom ic re sp o n se . Two o f  th e  p a t i e n t s  
im proved and one re c o v e re d , y e t  in  th e  th r e e  c a se s  l i t t l e  d i f f ­
e ren c e  i s  seen  betw een th e  f ig u r e s  b e fo re  and a f t e r  tre a tm e n t.
As f i r  a s  h y s te r i a  i s  concerned  m ental symptoms do n o t appear to  
show any d e f in i t e  r e la t io n s h ip  w ith  autonom ic ab n o rm a lity .
Jo n es  (37 ) m easuring  th e  p u ls e  re sp o n ses  o f n e u ro t ic  p a t i e n t s  to  
s t r e s s  in  th e  form  o f  s ta n d a rd  p h y s ic a l  work found no s ig n i f i c a n t  
d i f f e r e n c e s  between h y s te r i c s  and norm al c o n t ro l s .
8 . O b se ss io n a l s t a t e s .
A gain in  t h i s  group i t  would be unwise to  reac h  
c o n c lu s io n s  o th e r  th a n  o f  a v e ry  t e n ta t i v e  n a tu re .  I t  would 
a p p e a r, how ever, th a t  th e  ab n o rm a lity  i s  one o f  d ec re ase d  p a ra ­
sy m p a th e tic  re sp o n se  r e s u l t in g  in  a h ig h  A . I . ,  a p a t t e r n  s im i la r  
t o ,  b u t l e s s  marked th an  th e  a g i ta te d  m e lancho lic  group. L i t t l e  
added in fo rm a tio n  can be o b ta in e d  from th e  resp o n ses  fo llo w in g  
tr e a tm e n t.  Two o f th e  th re e  ’Not Improved* c a se s  show in d ic e s
l i t t l e  changed, w h ile  the  t h i r d  g iv e s  what ap p ea rs  to  be a much
/im p ro v ed
im proved in d ex . The fo u r th  in  th e  group (No. 9 8 ) , judged  to  
he R e c o v e re d ’ , shows a  change o f  in d ex  from 88 .2  p r i o r  to  t r e a t ­
m ent, to  4 8 .0  fo llo w in g  tre a tm e n t.  I n c id e n ta l ly  t h i s  p a t i e n t ,  
w h ile  o b v io u s ly  d is p la y in g  marked o b s e s s io n a l t r a i t s ,  was a ls o  
te n se  and  a p p reh e n siv e . At f i r s t  she was n o t c o n s id e re d  to  be 
an id e a l  c a s e ,  b u t a s  she was to  be  t r e a te d  by p r e f r o n ta l  le u -  
cotomy i t  was d ec id ed  to  in c lu d e  h e r  in  t h i s  group. The 
in t e r r u p t io n  o f th e  c o r t ic o - th a la m ic  (?  c o r tic o -h y p o th a la m ic )  
f i b r e s  may m arkedly a l t e r  th e  autonom ic p a t t e r n ,  th u s  o f f e r in g  
an e x p la n a tio n  f o r  th e  marked change in  th e  A . I . .  Reitm an (38)^. 
and R in k e l (39 ) > a lth o u g h  t h e i r  f in d in g s  a re  somewhat a t  v a r ia n c e , 
b o th  o b served  th a t  the  re sp o n ses  to  autonom ic s t im u la t io n  a f t e r  
leucotom y a re  a l t e r e d .  The on ly  o th e r  case  in  t h i s  s e r i e s  
t r e a t e d  by p r e f r o n ta l  leucotom y, Case No. 3 , showed fo llo w in g  
o p e ra t io n  m arkedly d ec re ase d  re sp o n ses  to  b o th  d ru g s , b u t  w ith o u t 
g r e a t  a l t e r a t i o n  in  th e  A .I . The r e l i e f  from te n s io n  which our 
o b s e s s io n a l p a t i e n t  e x p e rien ced  a f t e r  o p e ra t io n  would a t  any r a t e  
su g g es t th a t  th e  sy m pathe tic  d iv is io n  was no lo n g e r  predom inan t.
P a ra sy m p a th e tic  ’ c h i l l 1.
A common f e a tu r e  among th e  p a t i e n t s  t e s t e d  by
F u n k en ste in  and h i s  c o lle a g u e s  was th e  occu rrence  o f  what th e y
term ed  a ’c h i l l '  fo llo w in g  th e  in j e c t i o n  o f M echolyl. This c h i l l
o c c u rre d  a t  v a ry in g  in t e r v a l s  a f t e r  th e  in j e c t i o n ,  when th e  p a t i e n t
began to  s h iv e r  and com plained o f  f e e l in g  c o ld . These w orkers
c o n s id e re d  t h i s  s ig n  to  be o f  im portance in  r e l a t i o n  to  tre a tm e n t
and p ro g n o s is . In  the  p re s e n t  work on ly  one p a t i e n t ,  an a n x ie ty
/ s t a t e
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s t a t e ,  gave suchT a re sp o n se . Four m inu tes  fo llo w in g  th e  
i n j e c t i o n  o f  .Amechol he began to  s h iv e r  and to  e x p e rien ce  d i s ­
com fort in  th e  form o f  dyspnoea and, as  he s t a t e d ,  " f e l t  shaky 
and  weak". D uring t h i s  p e r io d  h i s  s y s t o l i c  b lo o d -p re s s u re  f e l l  
r a p id ly  to  60 mms. H g ., when he was g iven  an in tra v e n o u s  i n j e c t ­
io n  o f  a tro p h in e  su lp h a te  and th e  t e s t  d isc o n tin u e d . Twenty 
m in u tes  fo llo w in g  th e  a tro p in e  in j e c t i o n  h i s  b lo o d -p re s s u re  had 
r e tu rn e d  to  norm al r e s t in g  l e v e l .  He l e f t  h o s p i ta l  b e fo re  h is  
tre a tm e n t was com pleted and c o u ld  no t th e re fo re  be in c lu d e d  in  
th e  s e r i e s .
I t  i s  d i f f i c u l t  to  e x p la in  th e  f re q u e n t o ccu rrence  
o f  t h i s  ’c h i l l 1 in  one s e r i e s  o f  c a se s  and i t s  a lm ost com plete 
absence in  a n o th e r . A lthough d i f f e r e n t  b ran d s  o f  drug were 
u sed  th e  amount o f  a c e ty l - c h o l in e  in  each  was r e l a t i v e l y  th e  same.
On th e  p o s s ib le  p sy c h o p h y s io lo g ic a l f a c to r s  in v o lv ed .
From th e se  r e s u l t s  i t  i s  now p o s s ib le  to  supply  
answ ers to  th e  f i r s t  two o f  th e  th re e  q u e s tio n s  w hich formed th e  
b a s i s  o f  th e  p re s e n t  work.
(1 )  I t  can be s t a t e d  th a t  w ith  th e  e x ce p tio n  o f  th e  
h y s t e r i c a l  s t a t e s  (and  b e a r in g  in  mind th e  r e l a t i v e l y  few 
humbers in  the  a g i t a t e d  m e lan ch o lic  and o b se s s io n a l g ro u p s ) , 
th e  v a r io u s  ty p e s  o f  m ental i l l n e s s e s ,  m easured by  th e  vaso­
m otor chan g es, show autonomic re sp o n ses  c h a r a c t e r i s t i c  o f  each 
ty p e , b u t o n ly  when b o th  d iv is io n s  o f  the  autonom ic system  a re  
c o n s id e re d  to g e th e r .
(2 )  A d e f in i t e  r e la t io n s h ip  e x i s t s  between c l i n i c a l
/ changes
changes and th e  changes in  autonom ic re sp o n se , I t  would appear 
t h a t  th e  more sev e re  th e  symptoms th e  g r e a te r  a re  th e  abnorm al­
i t i e s  o f  th e  re sp o n se s  when compared w ith  th e  c o n t ro l s .
These a f f i rm a t iv e  answ ers, th e r e f o r e ,  g iv e  r i s e  to  
q u e s tio n  v i z . ,  th e  p o s s ib le  p sy c h o p h y s io lo g ic a l f a c to r s , .
I f  th e  r e c o v e r ie s  a re  co n s id e re d  to g e th e r ,  we see  
a group o f  26 p e o p le , a l l  a p p a re n tly  norm al in  though t and a c t io n ,  
and  a l l  w ith  autonom ic re sp o n ses  which f a l l  w ith in  norm al l i m i t s .  
But i t  i s  a l s o  seen  th a t  th e  re sp o n ses  o f  some members o f  th e  
group l i e  in  the  upper norm al range  and th o se  o f  o th e rs  in  th e  
lo w er norm al ran g e . F u rtherm ore , i t  i s  found  th a t  th e  re sp o n ses  
o f  each in d iv id u a l  ' l e a n 1 tow ards th e  average f ig u r e s  a s s o c ia te d  
w ith  th e  ty p e  o f  i l l n e s s  from w hich he o r  she had p re v io u s ly  
s u f f e r e d .  F or exam ple, th e  in d ic e s  o f  th e  re c o v e re d  a n x ie ty  
s t a t e s  a re  h ig h , w h ile  th o se  o f  th e  reco v e re d  sc h iz o p h re n ic  and 
p a ra n o id  s t a t e s  a re  r e s p e c t iv e ly  low. As w i l l  be seen , th e  
re c o v e re d  o b s e s s io n a l p ro v es  an ex ce p tio n  -  comment has a lre a d y  
been  made on t h i s  ca se , Thus among t h i s  group some show a  
sy m p ath e tic  p rep o n d eran ce , some a p a rasy m p a th e tic  p reponderance , 
o th e r s  a subnorm al resp o n se  by  b o th  d iv i s io n s ,  and so on , b u t a l l  
w ith in  norm al l i m i t s .  Now i f  we examine th e  c h a r t s  o f  th e  con­
t r o l s  we f in d  s im i la r  v a r ia t io n s  o f  res£>onse. F o r exam ple, one 
o f  th e  members (C ase N o .C lI l)  shows resp o n ses  s im i la r  to  th o se  
o f  th e  reco v e re d  s c h iz o p h re n ic s , w h ile  Nos. C . I I ,  and C .Y III , 
g iv e  a manic ty p e  o f  re sp o n se . No. C .7 I , shows a f a i r l y  d e f in i t e
sy m p a th e tic  p reponderance s im i la r  to  th a t  o f  a reco v e re d  a n x ie ty
/ s t a t e
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s t a t e ,  w h ile  No. 0 . IX m ight be c la s s e d  as  d e p re s s iv e .
Reviewing th e  c h a r ts  o f  a l l  th e se  36 in d iv id u a ls  
th e n ,  one can  p o s tu la te  th e  e x is te n c e  o f  'what m ight be term ed 
’ autonom ic ty p e s ’ , and th a t  each ’ ty p e ’ h a s  some a f f i n i t y  to  a 
p a r t i c u l a r  form  o f  m en tal d is o rd e r .  I t  i s  im m ediate ly  r e a l i s e d ,  
o f  c o u rse , th a t  th e  number o f  c o n t ro l s  i s  v e ry  sm all and th a t  
when th e  re c o v e r ie s  a re  c la s s e d  a s  ’n o rm a ls ’ we a re  r e f e r r in g  to  
in d iv id u a ls  who have r e c e n t ly  s u f f e r e d  from  m en tal i l l n e s s .  Any 
c o n c lu s io n s  th e re fo re  must be to  some e x te n t  s p e c u la tiv e .  N ever­
t h e l e s s ,  a s  P a r t r id g e  (28b) t r u l y  rem arks -  "The advancement o f  
s c ie n c e  h a s  been due to  th e  fo rm u la tio n  o f  p o s tu la te s  which have 
l a t e r  been c o r re c te d  as  th e  developm ent o f knowledge h as  p roved  
them wrong". M oreover, th e  id e a  o f in d iv id u a l  d if f e re n c e s  
a p p e a rs  to  have been  in d i r e c t l y  su g g es ted  by  Wenger (40 ) who, 
m easuring  th e  autonom ic re sp o n ses  in  a group o f 87 c h i ld r e n ,  
a rg u es  t h a t  th e  range and v a r i a b i l i t y  in  autonom ic sc o re s  i s  
g e n e t ic a l ly  determ ined . I f  we look  upon m ental i l l n e s s  a s  an  
ab n o rm a lity  o f  b e h a v io u r ( th e  l a t t e r  u sed  in  the  b ro ad  sense  o f  
m en ta l and p h y s ic a l  a c t i v i t y )  then  our co n cep tio n  i s  f u r th e r  
su p p o rted  by  F u n k e n s te in ’s a s s e r t io n  t h a t  "a  p r e d is p o s i t io n  to
a c t  in  a  g iven  way i s  dependen t.................... upon s p e c i f i c  autonom ic
c a p a b i l i t i e s " .  In  o th e r  w ords, th e re  i s  an a s s o c ia t io n  betw een
autonom ic p a t t e r n  and b eh av io u r. How can such an a s s o c ia t io n
be e x p la in e d ? .
P h y s io lo g ic a l  c o n s id e ra tio n s .
The p resen ce  o f  abnorm al em otional responses i n
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m en ta l d is o rd e r  i s  to o  w e ll  re c o g n ise d  to  w a rra n t f u r th e r  comment.
I t  i s  a ls o  u n iv e r s a l ly  ag ree d  th a t  em otion i s  o f  param ount im port­
ance in  th e  g e n e s is  o f  m en ta l d is o rd e r s .  C urran  & cuttm an (4 1 ) , 
d is c u s s in g  th e  a e t io lo g y  o f  m en ta l i l l n e s s , s t a t e  t h a t  m en ta l symptoms 
a r e  alw ays produced  by em o tional d is tu rb a n c e  o r  by m en ta l a c t i v i t y  
a s s o c ia te d  w ith  em o tio n al d is tu rb a n c e . As to  em otion i t s e l f ,  
Woodworth (35b) d e s c r ib e s  i t  a s " a  s t i r r e d - u p  s t a t e  o f f e e l in g ” . 
Em otion a s  we know i t  i s  a s u b je c t iv e  ex p erien ce  -  i t  i s  
e x p e rie n c e d  in  c o n sc io u sn e ss . The l a t t e r  has been l ik e n e d  by 
F reud  to  a sense  o rgan  th rough  w hich we p e rc e iv e  th e  b io lo g ic a l  
f o r c e s  w hich m o tiv a te  us (4 2 ) . As W hitehorn (43) s t a t e s  -  
" l i f e  c o n s is ts  e s s e n t i a l l y  in  s a t i s f y in g  th e se  fo rc e s  (n e e d s , 
u rg e s ,  r e s p o n s e s ,)  in  -the env ironm ent, and b eh av io u r i s  th e  manner 
in  w hich th e  in d iv id u a l  g a in s  and m a in ta in s  such a  s t a t e  o f 
s a t i s f a c t i o n " .  But many o f th e  p h y s io lo g ic a l  d e te rm in a n ts  o f  
b eh a v io u r a re  m ain ly  unconsc ious and o n ly  e n te r  aw areness when 
th e  need  becomes a c u te  o r  when more complex p a t te r n s  o f  b eh av io u r 
a r e  re q u ire d ;  in  o th e r  w ords, when th e  in d iv id u a l  i s  s u b je c te d  to  
s t r e s s .  T his aw areness o f  th e  p resen ce  o f s t r e s s ,  coup led  w ith  
th e  n e c e ss a ry  p h y s io lo g ic a l  a d a p tiv e  r e a c t io n s ,  p roduces a s t a t e  
o f  em otion. i n  th e  words o f  Masserman -  "Emotions a re  s u b je c t iv e  
epiphenomena th a t  accompany s t r e s s f u l  a d a p ta tio n " . (44)*
By what mechanism i s  t h i s  ’ s t ir re d -u p *  s t a t e
p roduced? .
F ir s t  o f  a l l  the importance o f  the autonomic nervous
system  in  th e  m ed ia tio n  o f  em otion shown by th e  work o f Cannon (4 5 ) ,
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B ard (4-6), G e llh o m  (4 7 ) and Massermann (1 9 b ) , l e d  F u lto n  to  con­
c lu d e  th a t  ‘ th e  autonom ic n ervous system  i s  b ro u g h t in to  p la y  con­
s t a n t l y ................ w ith  ev e ry  phase  o f  em o tional b e h a v io u r" . (2 6 e ).
W hile th e  experim en ts  o f  Cannon and B ard , em ploying r e s p e c t iv e ly  
th e  methods o f  s t im u la t io n  and a b la t io n  have c l e a r ly  shown th a t  
th e  hypothalam us does in t e g r a te  th e  mechanisms o f  th e  ex p re ss io n  
o f  em otion , Massermann proved  th a t  t h i s  s t r u c tu r e  was n o t th e  s e a t  
o f  e i t h e r  c o n a tio n  o r  a f f e c t iv e  ex p erien ce  -  t h a t  d i r e c t  s t im u la t io n  
p roduced  ‘p s e u d o -a f f e c t iv e ’ r e a c t io n s  w hich n e i th e r  m od ified  spon­
ta n eo u s b eh av io u r no r were d i r e c t l y  in f lu e n c e d  by e x te rn a l  s t im u li .  
As F u lto n  a s s e r t s  -  " th e  a c t i v i t i e s  o f  th e  c e r e b ra l  c o r te x  p la y  an 
in t e g r a l  p a r t  in  th e  p ro d u c tio n  o f  em otional s t a t e s " .  (2 6 f ) .
R ece n tly  p u b lish e d  work by H i l l  e t  a l .  ( 4 8 ) h a s  p erh ap s thrown 
more l i g h t  on th e  m a tte r .  S u b je c tin g  sc h iz o p h re n ic s  and c o n tro ls  
to  s t r e s s  by  means o f induced  hypoglycaem ia, th e se  w orkers made 
c o n tin u o u s  o b se rv a tio n  on th e  c e r e b ra l  c o r te x  by means o f th e  
E.E.G-., and on th e  autonom ic a c t i v i t y  by e l e c t r i c a l  re c o rd in g s  
o f  th e  h e a r t  r a t e  and sk in  r e s is ta n c e .  In  41 ou t o f  51 exper­
im en ts  th e  re c o rd s  showed th a t  changes in  th e  e l e c t r i c a l  a c t i v i t y  
o f  th e  c o r te x  a n t ic ip a te d  th e  sy m p a th e tic -a d re n a lin e  d isc h a rg e , 
and th e  a u th o rs  su g g es t th a t  t h i s  i s  th e  norm al h o m eo sta tic  
mechanism to  s t r e s s .
I t  m ight th e re fo re  be assumed th a t  in  s t r e s s  o f  any 
n a tu r e ,  w h e th er a r i s in g  w ith in  th e  boc^y o r from w ith o u t, w hether 
p h y s ic a l  o r  m e n ta l, th e  p resen ce  o f  such s t r e s s  i s  f i r s t  r e g i s ­
te r e d  in  c o n sc io u sn ess  and as a  r e s u l t  th e  autonom ic system  i s
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f u r t h e r  a c t iv a te d .  Thus, th e  n e c e ss a ry  p h y s io lo g ic a l  p ro c e s se s  
a re  b ro u g h t in to  fu n c tio n  in  th e  i n t e r e s t s  o f  defence  and s u c c e s s fu l 
a d a p ta t io n .  T his aw areness o f  danger to  h i s  w e lf a r e ,  to g e th e r  w ith  
th e  autonom ic a c t i v i t y ,  p roduces in  th e  in d iv id u a l  t h a t  ‘ s t i r r e d - u p 1 
f e e l in g  w hich we c a l l  em otion.
As to  th e  means by  w hich th e  autonom ic nervous system  
i s  a c t iv a te d  we do n o t know. H i l l  and h i s  c o lle a g u e s  b e l ie v e  t h a t  
th e  f u n c t io n a l  d ep re ss io n  o f  th e  c o r te x  as  th e  r e s u l t  o f  hypogly- 
caem ia red u ces  th e  c o r t i c a l  r e s t r a i n t  on the a c t i v i t y  o f  th e  low er 
autonom ic c e n t r e s .  But one cannot conce ive  th a t  t h i s  i s  th e  mech­
anism  in  a l l  form s o f s t r e s s .  I t  i s  h a rd ly  p o s s ib le  t h a t  in  th e  
m e d ia tio n  o f  f e a r  and response  to  danger c o r t i c a l  a c t i v i t y  i s  
d ep re ssed . M oreover, n o t o n ly  has  th e  p re sen ce  in  c e r t a in  re g io n s  
o f  th e  c o r te x  o f  p re s s o r  and d e p re sso r  c e n tr e s  f o r  v a r io u s  autono­
mic fu n c tio n s  (b lo o d -p re s s u re ,  sw ea tin g , r e s p i r a t io n )  been shown by 
th e  work o f  H off & Green (21b) and P in k s to n  e t  a l .  (4 9 ) ,  b u t Bard 
and M o u n tcastle  (50) have dem onstra ted  th a t  in  th e  e x p re ss io n  o f  
an g e r f a c i l i t a t o r y  as  w e ll  a s  in h ib i to r y  c e n tre s  a re  lo c a te d  in  th e  
c o r te x .  Thus one would expect th a t  w ith  changes in  c o r t i c a l  phy­
s io lo g y ,  such as a re  produced  by hypoglycaem ia, a l l  th e se  c e n tr e s  
w ould be  e q u a lly  a f f e c te d .  I t  would appear r a th e r  t h a t  in  s t r e s s ­
f u l  a d a p ta tio n  th e  r e s u l t a n t  autonom ic a c t i v i t y  i s  dependent upon 
some form o f  r e c ip r o c i ty  between f a c i l i t a t o r y  and in h ib i to r y  elem ents 
lo c a te d  in  th e  c o r te x . I t  may w e ll be t h a t  j u s t  a s  from th e  cog­
n i t i v e  p o in t  o f  view  f i n a l  e v a lu a tio n  o f  an o b je c t o r  s i t u a t io n
r e s u l t s  n o t from th e  summation o f  th e  v a r io u s  sen so ry  s t im u l i  b u t
/  as
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as  th e  in t e r p r e te d  ’•whole* from th e  in t e g r a t i o n  o f  th e se  s t im u l i ,
so from th e  a f f e c t iv e  s id e  a s im i la r  in te g r a t io n  may ta k e  p la c e .
We know, f o r  exam ple, th a t  f e e l in g s  a ro u sed  by  sounds a re  m o d ified
by  v i s u a l  r e c o g n it io n  o f  th e  sou rce  o f  th e se  sounds, th e  a f f e c t iv e
re sp o n se  to  an  o b je c t  may depend upon o lf a c to r y  o r  t a c t i l e  s t im u l i ,
and so on. More re c e n t an a to m ic a l and p h y s io lo g ic a l  s tu d ie s  a t
l e a s t  su g g es t some fu n c t io n a l  r e la t io n s h ip  betw een sen so ry  p sy ch ic
a re a s  and the  o r b i t o - f r o n t a l  c o r te x  and c in g u la te  gy rus -  re g io n s
w hich n o t on ly  a re  knov/n to  be c lo s e ly  connec ted  w ith  autonomic
fu n c tio n  b u t which on s t im u la t io n  o r  a b la t io n  produce in  man w e ll
marked em otional changes. Ward (51) fo llo w in g  rem oval o f a re a  24
in  monkeys and s tu d y in g  th e  an a to m ica l co n n ec tio n s  by  th e  M archi
m ethod, s t a t e s  th a t  a la rg e  t r a c t  o f f ib r e s  p r o je c ts  from th i s
g y ru s  to  th e  m ed ial s u rfa c e  o f a re a  19 , th e  s o - c a l le d  v is u a l
p sy c h ic  a re a . P rib ram , Lennox & Dunsmore, (52) by means o f
neu ro n o g rap h ic  s tu d ie s  on macaca monkeys, have shown th a t  th e
t i p  o f  th e  tem poral lo b e , a n t e r io r  in s u la ,  th e  p o s te r io r  o r b i t a l
su r fa c e  o f  th e  f r o n t a l  lo b e , th e  a n t e r io r  p e r f o r a te  sp ace , and
th e  sub and p r e - c a l lo s a l  a re a s  a re  in te rc o n n e c te d . P u lto n
b e l ie v e s  th a t  a re a  13 , th e  t i p  o f th e  tem poral lo b e , th e  u n c in a te
g y ru s , and a re a  24  a re  a l l  p a r t  o f  a s in g le  p ro je c t io n  w hich i s
co n n ec ted  w ith  th e  r e s p i r a to r y  and vasom otor c e n t r e s .  These
f in d in g s  te n d  to  suggest th a t  th e re  i s  an autonomic lin k -u p  o f
re g io n s  c lo s e ly  r e l a t e d  to  v a r io u s  sen so ry  p sy ch ic  a r e a s .  Thus
a s tim u lu s  re c e iv e d  in  th e  a p p ro p r ia te  a re a  would be e v a lu a te d
in  th e  l i g h t  o f  i n t e n s i t y ,  p a s t  ex p erien ce  e t c . , and in v e s te d
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w ith  the n ecessary  degree o f  a f f e c t iv e  ton e. M o d ifica tio n s, 
w ith  which the in h ib ito r y  and f a c i l i t a t o r y  c o r t ic a l  cen tres  are  
concerned, are made according to  the responses from the various  
sensory  areas u n t i l ,  w ith  ever-w idening chains o f  a s so c ia t io n ,  
th e in d iv id u a l f in a l l y  ach ieves a f u l l  a f f e c t iv e  eva lu a tion  o f  
th e stim ulus and o f  h is  p o s it io n  in  r e la t io n  to  i t  -  l ik e  an 
engineer who, having knowledge o f  the w eight o f  a s tru c tu re , 
has c a r e fu l ly  c a lc u la te d  the stren gth  necessary  to  support i t .
By means o f  cortico-hypothalam ic pathways, whether d ir e c t  or v ia  
the thalam us, the hypothalamus i s  accord in g ly  a c t iv a te d  and the  
requ ired  in t e n s ity  o f  autonomic response m ediated. When t h is  
response i s  normal the em otional s ta te  appropriate to  the s i t ­
u a tio n  i s  produced, and in  the absence o f any o b sta c le  prevent­
in g  i t s  normal d isch arge, i s  su c c e s s fu lly  d is s ip a te d .
P sy ch o lo g ica l co n sid era tio n s.
By d ea lin g  w ith  s t r e s s fu l  s itu a t io n s  in  t h is  way, 
th e  in d iv id u a l i s  thus enabled to  meet the demands made upon him 
and so m aintains a s a t is fa c to r y  adaptation to  h is  environment.
I t  fo llo w s  th at fa i lu r e  in  adaptation r e s u lt s  from a discrepancy  
between s tr e s s  and response. With regard  to  the former i t  i s  
ap p recia ted  th a t th e  severe s tr e s s e s  encountered by men in  b a t t le  
were resp o n sib le  fo r  the production o f  mental symptoms in  the form 
o f  panic s ta te s  and o th er  forms o f  acute neuroses in  in d iv id u a ls  
who otherw ise would probably never have shown m anifest em otional 
d istu rb an ces. I l ln e s s ,  in ju ry , bereavement, lo s s  o f  s e c u r ity
e t c . , are o ther well-known ca u sa l fa c to r s  in  m ental i l l n e s s .
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But why do the m ajority  o f a l l  who are exposed to  s im ila r  s tr e s s e s  
remain symptom fr e e ? . And, among those who show fa i lu r e  o f  adapt­
a t io n , why does one in d iv id u a l develop an a n x ie ty  s t a t e ,  another 
an h y s te r ic a l  s t a t e ,  another become depressed , and so on?. I t  
would appear th at there are two fa c to r s  to  be considered  here.
F ir s t  o f  a l l  there i s  th e  ca p a c ity  to  w ithstand  s t r e s s .  In  t h is  
resp ec t S ey le  (16b) has suggested  th a t the a b i l i t y  o f  l iv in g  
organism s to  adapt them selves to  changes in  t h e ir  surroundings, 
t h e ir  a d a p ta b ility  or 'adaptation  energy' i s  a f i n i t e  q u a lity ;  
i t s  magnitude appears to  depend on g e n e tic  fa c to r s .  Rosenweig 
(5 3 ) assumes th a t in d iv id u a ls  d if f e r  in  resp ect to  c e r ta in  s tr e s s  
th resh o ld s . He s ta te s  th at "v/ithin a s p e c if ia b le  range o f  s t r e s s ­
fu ln e s s  the responses o f  a g iven  in d iv id u a l would be adequate.
Below i t  they would be la ck in g  in  adequacy because in s u f f ic ie n t ly  
m otivated  to  i n i t i a t e  appropriate behaviour. Above i t  th e ir  
inadequacy would r e s u lt  from the d isorg a n iza tio n  o f  ex ce ss iv e  
s tr e s s " . In other words, in d iv id u a ls  vary in  th e ir  ca p a c ity  
to  w ithstand  s tr e s s  w ithout r e s u lt in g  to  inadequate or abnormal 
modes o f  response. The second fa c to r  concerns the type o f  ab­
normal behaviour which r e s u lt s  when the in d iv id u a l f a i l s  in  adapt­
a t io n . While i t  i s  ob v iou sly  im possib le  to  d iscu ss  the psycho- 
dynamics o f  mental i l ln e s s  s o le ly  on the b a s is  o f  autonomic 
p a tte r n , some te n ta t iv e  su g g estio n s, based on our f in d in g s , may 
be made b r ie f ly  and in  gen era l te r n s . F ir s t ly ,  i t  may be 
reasonable to  compare the an x iety  p attern  w ith  that o f  s c h iz ­
ophrenia , the two typ es o f  i l l n e s s  which in  opposite  ways show
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th e  g r e a te s t  degree o f  autonomic im balance. In a n x ie ty  th ere i s  
an exaggerated  sym pathetic response to  s t r e s s .  The em otional re ­
a c t io n  i s  th erefo re  o f  abnormal in t e n s ity  -  g rea ter  than i s  
n ecessa ry  fo r  s a t is fa c to r y  adaptation  to  -the stim u lu s. The 
in d iv id u a l i s  thus l e f t  w ith  'surplus* emotion which i s  converted  
in to  som atic symptoms such as p a lp ita t io n , trem ors, e t c . ,  symptoms 
which S ta lk er  (54) r e fe r s  to  as the e f f e c t s  o f  ’excitin g*  em otions. 
The sch izop h ren ic rea c tio n  type on the other hand, a s  a r e s u lt  o f  
parasym pathetic preponderance, may f a i l  to  react w ith  s u f f ic ie n t  
response to  the s t r e s s fu l  s itu a t io n . L ikew ise, he must reso r t  
to  defence rea c tio n s  to  preserve the constancy o f  h is  in tern a l 
environment. He th erefore tends to  withdraw from in terp erso n a l 
con tact and adopts an in c r e a s in g ly  s e c lu s iv e  a t t itu d e , thus 
avo id in g  or m inim ising normal environm ental s t r e s s e s .  Such mal- 
ad aptation  in e v ita b ly  le a d s  to  fu rth er  fr u s tr a t io n , and the process  
i s  th erefo re  p r o g ress iv e , culm inating in  complete d ivorce from 
r e a l i t y .  That sch izophren ia  i s  the outcome o f p ro gressive  raal- 
adaptation  o f  the in d iv id u a l to  h is  environment i s  the view  h eld  
by the Meyerian sch oo l.
With regard to the o th er types o f i l l n e s s  c e r ta in
fe a tu r e s  o f  the responses appear to  be o f some s ig n if ic a n c e .
For example, a low  parasym pathetic response i s  a sso c ia ted  w ith
d ep ression  (v id e  the dep ressive and a g ita ted  m elancholic groups),
w h ile  a h igh  sym pathetic response b ears a c lo se  r e la t io n sh ip  to
m ental and p h y sica l o v e r a c t iv ity  as seen in  the manic and an x iety
groups. The fa c t  that the sym pathetic responses o f  the paranoid
/ group
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group are w e ll  w ith in  normal l im it s  may p a r tly  ex p la in  the a b i l i t y  
o f  th ese  ca ses  to  m aintain a b e t te r  environm ental r e la t io n sh ip  than  
the sch izo p h ren ics, although indeed many tend to  be a s o c ia l  and 
s o l i t a r y .  On the o th er hand se v e r a l members o f  the sch izophren ic  
group gave normal sym pathetic responses y e t  were withdrawn and 
a p a th e tic . Attempts to  d if f e r e n t ia t e  the two groups on the b a s is  
o f autonomic p attern  appear to  p resen t the same d i f f i c u l t i e s  as do 
p resen t day e f fo r t s  to  c l a s s i f y  them on c l in i c a l  grounds.
in  the a f f e c t iv e  d isorders i t  would appear th a t the  
manic in d iv id u a l re a c ts  to  s t r e s s  by an in creased  response o f  both  
sym pathetic and parasym pathetic d iv is io n s  .w hile in  depression  
in h ib it io n  o f  both occurs. I t  might be sa id  th a t in  mania the 
in d iv id u a l, s tro n g ly  f o r t i f i e d ,  goes forward to  b a t t le  w ith  s t r e s s ­
f u l  s i tu a t io n s ,  w hile the d ep ressive  s tr ip s  h im se lf o f h is  d efen ces, 
withdraws and adopts a p a c i f i s t  a t t itu d e . in  -the former the  
behavioural responses are exaggerated, in  the la t t e r  they  are 
dim inished. This withdrawal o f  the d ep ressive  from h is  ex tern a l 
environments d if f e r s  from th at o f  the sch izophren ic in  th at in  the  
l a t t e r  the responses are o f  an abnormal q u a lita t iv e  character w h ile  
in  the former th e  abnorm ality i s  q u a n tita t iv e .
But what o f  the cyclothym ic person whose i l ln e s s e s  
a lte r n a te  between manic and d ep ressive  s ta te s? . The fig u r e s  
already quoted in  resp ect o f  our s o l i t a r y  rep resen ta tiv e  o f  t h is  
type would suggest th a t in  th ese  cases  the autonomic responses are 
l a b i l e ,  tending to  swing between the hype norm al and subnormal
l e v e l s ,  but w ith  a continuous maintenance o f autonomic ba lance.
/W hile
W hile the range o f  the responses remains w ith in  normal l im it s  
th e  in d iv id u a l i s  able to  ad ju st h im se lf  to  h is  environment and 
i s  recogn ised  as th e  ex tra v ert who m ixes w e ll  in  th e w orld but who 
i s  su b jec t to  mood swings ranging between e la t io n  and depression . 
When the e la t io n  becomes abnormal a s ta te  o f  mania w i l l  occur, 
w hile  when the depression  becomes p a th o lo g ic a l a d ep ressive  s ta te  
en su es. But in  the large  m ajority  o f cyclothym ic in d iv id u a ls  the  
changes o f  mood never in te r fe r e  w ith  normal d a ily  a c t i v i t i e s .  I t  
would th erefo re  appear th at in  these ca ses  which develop an i l l n e s s  
o f  the manic d ep ressive  type the ‘adaptation  energy* i s  low.
S t y le ’ s b e l i e f  in  the g e n e tic  determ ination o f  th e  magnitude o f  
t h is  a d a p ta b ility  would thus account for  th e importance o f  hered­
i t a r y  p r e d isp o s it io n  as an a e t io lo g ic a l  fa c to r  in  th is  i l ln e s s .  
Whether manic or d ep ressive  symptoms develop would depend on the 
s t a t e  o f  the autonomic nervous system at the time o f  onset o f  s t r e s s ,  
(G ellh orn ’s f i r s t  h yp othesis in  r e la t io n  to the autonomic responses  
in  sch izophren ia  might w e ll  apply h ere ). I f  the responses were 
w ith in  the upper-normal range then the rea c tio n  would be o f  the  
manic ty p e , w hile i f  in  the lower range the reac tio n  would be 
d ep ressive  in  nature. In the production o f  m anic-depressive  
psychoses the r e la t iv e  importance o f  the endogenous or r e a c t iv e  
(exogenous) element i s  s t i l l  a much debated p o in t. Might not the  
answer l i e  again in  the in d iv id u a l degree o f  s t r e s s  to lera n ce? .
An in d iv id u a l w ith  a low th resh o ld , and whose responses a t the  
tim e o f  onset were near the upper or lower l im it s  o f  norm ality ,
would succumb to  s tr e s s e s  which on the surface would not be
/r e c o g n ise d
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recogn ised  as such, w h ile  another in d iv id u a l, w ith  perhaps a 
h igh er s t r e s s  th resh o ld  might w e ll develop tymptoms in  the 
presence o f  marked p sy ch o lo g ica l trauma, even when h is  responses  
were w e ll  w ith in  normal lim its*  Thus in  fa c t  a l l  manic 
d ep ressiv e  i l ln e s s e s  cou ld  be c la s se d  as r e a c tiv e  in  nature*
CONCLUSIONS,
When two fo rces  are in  o p p o sitio n , the stren gth  
or power o f e ith e r  can only be measured by con sid era tio n  o f  i t s  
opponent; fa i lu r e  to  do so might w e ll  lea d  to f a ls e  con clu sion s. 
This eq u a lly  a p p lie s  to  the two d iv is io n s  o f  the autonomic 
nervous sy ste n , and i t  has a lready been suggested  th at the  
in c o n s is te n t  r e s u lt s  h ith e r to  obtained  in  in v e s t ig a t io n s  on 
the dominance o f e ith e r  d iv is io n  have been due to  f a i lu r e  to  
observe the above r u le . By the conception  o f the A .I . ,  a 
f ig u r e  can be obtained which would appear to  in d ic a te  any 
r e la t iv e  sym pathetic or parasym pathetic preponderance. The 
r e s u lt s  o f  the presen t work prove th at w ith  the exception  o f  
h y s te r ia  (a  con d ition  in  which other observers have found no 
p h y s io lo g ic a l a b n o rm a litie s), a l l  the types o f mental i l l n e s s  
in v e s t ig a te d  show abnormal autonomic p a ttern s. Furthermore, 
i t  has been demonstrated that there i s  a c lo se  a sso c ia t io n  
between autonomic p attern  and behaviour in  that p a t ie n ts  w ith  
the same i l l n e s s  show s im ila r  p a ttern s , d if fe r e n t  types o f  i l l ­
n ess  show d if fe r e n t  p a tte r n s , and that the nearer does behaviour 
approach ‘n orm ality ’ the more s im ila r  do a l l  p a ttern s become,
ir r e s p e c t iv e  o f hie i l ln e s s *  Yet when hie responses f a l l  w ith in
/ normal
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normal l i m it s ,  as do th ose  o f  the r e c o v e r ie s , th e  p a ttern  o f  
each in d iv id u a l i s  s t i l l  th a t o f  h is  p rev ious i l l n e s s ,  although, 
o f  cou rse, much modified* I t  would th erefo re  seem th a t the  
in d iv id u a l i s  pred isposed  toward th at type o f  i l l n e s s .  The 
p a ttern s  o f  the c o n tr o ls  a lso  show ’le a n in g s ' toward th ose  
c h a r a c te r is t ic  o f  the various m ental d iso rd ers , and i t  would be 
reasonable to  expect th a t should th ese  persons succumb to  mental 
i l l n e s s  the form o f  i l l n e s s  would be that towards which th e ir  
p a ttern s  in c l in e .
In b r ie f  then , i t  i s  suggested  th a t when an 
in d iv id u a l f a i l s  to  react s a t i s f a c t o r i ly  to  s t r e s s fu l  s itu a ­
t io n s ,  e ith e r  because the s t r e s s  i s  o f  abnormal in t e n s ity  or 
because h is  'adaptation  energy' i s  subnormal, the re su lta n t  
behaviour o f  th a t in d iv id u a l w i l l  be in flu en ced  by h is  auto­
nomic p a ttern , I t  i s  fu rth er  suggested  th at th is  p attern  i s  
a s p e c i f ic  or c h a r a c te r is t ic  elem ent in  h is  c o n s t itu t io n a l  
make-up.
Whether th ese  p a ttern s  them selves are in  turn  
determined by anatom ical, p h y s io lo g ic a l or en d ocrin o log ica l 
factors i s  a q u estion  which must remain fo r  fu ture in v e s t i ­
g a tio n . w hile  the procedures adopted in  carrying out the  
p resen t work can in  no sense be termed s c i e n t i f i c a l l y  accu­
r a te ,  the r e s u lt s  are such as to  o f fe r  encouragement fo r  
fu r th er  research  along th ese  l in e s .  From the p reven tive  
asp ect the importance o f  in creased  knowledge in  t h is  f i e l d
req u ires no emphasis. As Wolf (55) tr u ly  remarks, -  "In
/ t h e
th e  s tu d y  o f  a  s ic k  p e rso n  the  q u e s tio n  o f  cause  o r p r e c i p i ­
t a t i n g  f a c t o r  may be l e s s  r e le v a n t  th a n  a c o n s id e ra tio n  o f  th e  
c h a r a c te r  and d im ensions o f  th e  o rg a n ism 's  p r o te c t iv e  r e a c t io n .  
Cure may n o t re q u ire  a rem oval o f o r  even a d isc o v e ry  o f cause
b u t  m ere ly  th e  a d o p tio n  o f  a l e s s  c o s t ly  a d ju s tm e n t.....................
More p e r t i n e n t  th in g s  f o r  f u tu r e  s tu d y  b e s id e s  mechanisms a re  
f a c t o r s  w hich evoke and m odify p a t t e r n s  and ways o f making them 
u n n ece ssa ry . T his approach may e v e n tu a lly  i l lu m in a te  th e  causes"
SUMMARY.
1. The b lo o d  p re s s u re  re sp o n ses  to  sym pathe tic  and 
p a ra sy m p a th e tic  s t im u la t io n  o f  100 p a t i e n t s  s u f f e r in g  from th e  
commoner ty p e s  o f  m en ta l i l l n e s s  were reco rd ed  b e fo re  and a f t e r  
tr e a tm e n t.  The re sp o n ses  o f  10 h e a lth y  male s u b je c ts  were 
re c o rd e d  f o r  c o n tro l  p u rp o ses .
2 . W ith th e  ex ce p tio n  o f  h y s te r i a ,  a l l  th e  ty p e s  o f  
m en ta l i l l n e s s  in v e s t ig a te d  showed abnormal autonom ic p a t te r n s  
in  term s o f  b lo o d -p re s su re  resp o n se  b u t th e  in d iv id u a ls  in  each 
group showred s p a t t e r n  which appeared  to  be c h a r a c t e r i s t i c  o f  
t h a t  group.
3 . The p o s s ib le  re a so n s  f o r  th e  in c o n s is te n c y  in  th e  
o b se rv a tio n s  o f  p re v io u s  w orkers in  t h i s  l i n e  o f  in v e s t ig a t io n  
w ere d isc u sse d .
4 . F ollow ing  tre a tm e n t th e  t e s t s  re v e a le d  a r e l a t i o n ­
sh ip  betw een c l i n i c a l  improvement and a l t e r e d  p a t te r n s  o f  r e s ­
ponse in  th a t  th e  g r e a te r  th e  improvement th e  n e a re r  d id  th e
/ p a t t e r n s
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p a t  t e r n s  approach ’no rm ality*  a s  judged  by  th o se  o f  th e  c o n t ro ls .
5 . The p o s s ib le  p sy c h o p h y s io lo g ic a l mechanisms
in v o lv e d  in  t h i s  r e la t io n s h ip  w ere d iscussed*
6. S u g g es tio n s  were made on th e  in f lu e n c e  o f  th e
autonom ic p a t t e r n  upon b eh av io u r.
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